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INTRODUCTION. 


While it is self-evident that the health of workers and the hygienic 
conditions under which industries are carried on have always been 
of fundamental importance to society, it is only within the past 
decade or so, in this country at least, that these questions have begun 
to receive their merited recognition as a part of the general problem 
of safeguarding the public health. In the past the true correlation 
of conditions affecting the health of workers to those affecting the 
public welfare has been misapprehended in that questions involving 
the hygiene of industries have been treated more or less as separate 
and accidental branches of sanitary science, constituting a field 
entirely apart from that of the study of general hygienic conditions. 
Fortunately, however, the old viewpoint is being rapidly replaced by 
the concept that, far from constituting a separate field of their own, 
the hygienic conditions in industries must be considered as forming a 
part of the general field of public-health work. This is the more evident 
from the fact that industrial conditions affecting the health of the 
worker can never be separated sharply from those of his total 
environment, nor is it possible to define where the field of industrial 
hygiene ceases and that of public health begins. It inevitably hap- 
pens that an investigation of a particular zone of sanitary science 
leads us further and further afield, so that, in following collateral 
ramifications, we soon find ourselves once more considering broad 
questions of the public welfare. , 

When recent legislation mereased the functions of the Public 
Health Service, it became possible to enter more freely into the 
study of questions of industrial hygiene and enlarge materially the 
sphere of the service’s former activities in this direction. One of the 
first matters for investigation seemed to be that of the actual con- 
dition of health of workers in various industries. Studies of this 
character are necessary in order properly to assess the value which 
should be assigned to the influence of insanitary conditions, inherent 
in the industry under consideration, upon the health of the worker, 
and the effect of other insanitary conditions common to his social 
and economic status. 

Fortunately, an opportunity was early presented to make the 
first of a series of such studies which the service hopes to extend as 
facilities permit. The Surgeon General of the Public Health Service 
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received a request from the Joint Board of Sanitary Control of the 
Cloak, Suit and Skirt, and Dress and Waist Industries of New York 
City, to make an investigation of the health of workers in these 
industries, together with studies as to hygienic conditions of illumi- 
nation in shops of these trades, and certain studies as to the air of 
such shops as affected by the use of gas-heated pressing irons. It 
was, accordingly, decided to make these studies, and the writer was 
detailed to have general charge of them. 

The Joint Board of Sanitary Control of the Cloak, Suit and Skirt, 
and Dress and Waist Industries.—As the request for these studies was 
made by the Joint Board of Sanitary Control of the Cloak, Suit and 
Skirt, and Dress and Shirt Waist Industries of New York City, which 
cooperated in the work, it may be of interest to describe briefly this 
board, which constitutes a new departure in the history of industries 
in the United States. As a result of a strike of garment workers in 
New York, in 1910, among other industrial differences which were 
composed, the Joint Board of Sanitary Control was constituted for 
the purpose of improving and supervising the sanitary conditions in 
the associated garment trades, i. e., the cloak, suit and skirt, and 
dress and waist industries. This board consists of representatives 
of the manufacturers, of the cloak, suit and skirt, and dress and 
waist maker’s unions, and of the general public. Its executive and 
sanitary activities are conducted under the supervision of a director. 
Its general duties are as follows: 

1. To establish and enforce sanitary standards in the shops of the 
above-mentioned industries. 

2. To reduce, so far as possible, the danger from fire hazards. 

3. To see that workers receive proper instruction in fire drills and 
fire prevention. 

4. To educate workers in the principles of industrial and personal 
hygiene and to stimulate a demand among them for hygienic indus- 
trial conditions. 

5. To see that complaints received as to insanitary conditions 
existing in shops of the trade are investigated and the conditions 
rectified. 

_ Extent of the cloak and suit, and dress and waist industries.—The 
principal center of the cloak and suit and dress and waist industry 
in the United States is found in New York City. According to the 
figures contained in the Third Annual Report of the Jomt Board of 
Sanitary Control, it appears that in 1913 there were 1,735 shops, 
with 48,967 persons engaged in the cloak, suit, and skirt trades, and 
700 shops, employing 36,868 persons, in the dress and shirt-waist 
industries, or a total of 2,435 shops and 85,835 workers in both 
industries. In the cloak, suit, and skirt trades about 87 per cent of 
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the workers are males and 13 per cent females, while in the dress and 
waist industries the proportions are reversed, 77 per cent being 
females and 23 per cent males. 

Scope of the wmvestigation.—The investigation began on April 13, 
1914, and the portion described in this report lasted till November 1, 
1914. A certain part of the investigation, relating to the effect of 
gas-heated apparatus upon the air of shops, is still being continued, 
and the results will be set forth in a subsequent report. 

The investigation consisted of the following lines of inquiry: 

1. A complete physical examination of about 2,000 male and 
1,000 female workers in the industries concerned. 

2. Detailed studies of the hygienic conditions of illumination in 
shops of the two industries. 

3. Chemical examination of the composition of the air in shops 
of the cloak, suit, and skirt and waist industries, particularly as to 
the presence of carbon monoxide gas. 

4. Observations as to conditions of heat and humidity present in 
the shops of the trade. 

5. An inspection as to sanitary conditions of shops. 

Through the courtesy of the faculty of Cornell Medical School, the 
facilities of its chemical laboratory were placed at the disposal of the 
service for the chemical part of the investigation, while the facilities 
of the out-patient department were obtained through the kind offices 
of Prof. W. Gilman Thompson, for the further detailed study of the 
‘physical condition of workers or for the medical and surgical relief 
of any defects or diseases requiring immediate attention found as a 
result of the examination. Due acknowledgment is hereby made for 
this assistance. Due acknowledgment is also rendered to the Joint 
Board of Sanitary Control and its director, Dr. George M. Price, for 
the cooperation that made this investigation possible. 


STUDIES IN OCCUPATIONAL DISEASES. 


PART I. 


THE HEALTH OF WORKERS WITH SPECIAL REFERENCE TO 
THE CLOAK, SUIT, AND SKIRT, AND DRESS AND WAIST 
TRADES IN NEW YORK CITY, N. Y. 


By J. W. ScHERESCHEWSKEY. 


The first part of this report deals with the data derived from the 
physical examination of garment workers. 

Offices were occupied by the service at 31 Union Square, west, for 
the conduct of these examinations, one set of offices being used for 
the examination of males, the other for the examination of females. 
Through the cooperation of the Joint Board of Sanitary Control and 
the unions of the industries under consideration, information as to 
_ the objects of the investigation was disseminated among the workers, 
so that there were no dearth of applicants for physical examination. 
The examination of males were conducted by the writer, Passed 
Asst. Surg. Friench Simpson, Passed Asst. Surg. Robert Olesen, 
- Acting Asst. Surg. William H. Sheldon, and Acting Asst. Surg. H. C. 
Williamson. The examinations of females, under the supervision 
of the writer, was conducted by Acting Asst. Surgs. Ebba A. Dederer, 
Frances Shostac, Eva Cohnheim, and Fanny Dembo. Dr. Barsky 
of the Joint Board of Sanitary Control also rendered assistance in the 
examinations, for which due acknowledgment is hereby made. 

Type of physical examination.—The type of physical examination 
made was thorough. An average from 40 to 50 minutes was spent 
in the examination of each individual. Besides examining conditions 
of the viscera and the general physical status, observations were made 
as to the height and weight, circumference of the chest at rest, at 
full inspiration, at expiration, the abdominal circumference, vital 
capacity, strength of grip of the right and left hands, pulse rate, the 
systolic and the diastolic blood pressure, the percentage of hemoglobin 
in the blood, condition of the reflexes, the teeth, state of the vision, 
including color sensation, condition of the bodily orifices, conditions 
of bones, joints, and extremities, the incidence of albumen and sugar 
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in the urine (in males only) and in 259 instances the blood was tested 
for the presence of syphilitic antibodies. 

The physical examination of females was not quite so complete as 
that of the males. 

In addition to the physical data enumerated above, civil and social 
data were obtained in regard to the following points: Name, age, 
address, shop, nativity, race, years in the United States, married, 
single, or widowed, number of children living, number of children dead 
at time of examination, number of persons in family, health of family, 
number of rooms in homes, number of bedrooms in home, habits in 
regard to tea, coffee, alcohol, and tobacco, general occupation, years 
in ‘general occupation, special occupation, years in special occu pation, 
previous occupation, years in previous occupation, whether piece or 
week worker, hours of work daily, hours of work weekly, average 
weekly ae average yearly earnings, posture at work, whether 
standing or sitting. Data were also collected as to the previous 
state of health and as to any subjective symptoms present at the time 
of examination. 


EXAMINATION OF MALE WORKERS. 


In view of the fact that the male workers examined were exclusively 
engaged in the cloak, suit, and skirt trades, while the females, on the 
other hand, came almost entirely from the dress and shirt-waist trades, 
it will be convenient first to consider the data derived from the 
examination of the males and then those in relation to the females. 
The male workers examined, as previously stated, consisted of those 
engaged exclusively in the cloak, suit, and skirt trades, in which some 
70 or 80 per cent of the workers are males. For the purposes of 
classification the workers in this trade may be divided into the follow- 
ing five groups: 

(1) Cutters; (2) operators; (3) finishers; (4) pressers; (5) miscel- 
laneous workers (tailors, sample makers, buttonhole makers, bushel- 
men, and the like). 

These perform the following duties: Cutters cut out the garments 
according to the patterns furnished them; operators sew the pieces 
together by means of electrically driven sewing machines, each oper- 
ator making the entire garment so far as this can be accomplished 
on the machine; finishers perform in general such operations upon 
garments as must be done by hand, such as overcasting seams, sewing 
on buttons, and the like; pressers, as their name indicates, press the 
garments whenever this is required. 

Posture at work.—Of the workers above enumerated, two classes 
(cutters and pressers), habitually work standing, while two, namely, 
operators and finishers, work sitting. Among miscellaneous workers, 
whose number is small as compared to the classes just enumerated, 
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there is some variation in the posture, the majority working while 
sitting, while a few, such as those engaged in draping work, now 
sitting, now standing. 

There are thus important postural differences between the various 
classes of garment workers. There is also a difference in the wage 
scale of these workers, two of the groups (operators and finishers) 
being paid upon a piecework basis, while the two remaining groups 
(cutters and pressers) are paid by the week. 

Number of each class excamined.—The following number of each 
group was examined: Operators, 976; pressers, 720; finishers, 280; 
tailors, 54; cutters, 48; other miscellaneous workers, 23, or a total 
of 2,091. It is thus seen that 1,976, or about 95 per cent of those 
examined, belong to the three principal classes of workers from a 
numerical standpoint in the cloak, suit, and skirt trade, 1. e., oper- 
ators, finishers, and pressers. 

Natwity and race.—The following table (Table 1) gives the race 
and nativity of the male garment workers examined. 


TaBLE 1.—Race and nativity of male garment workers. 
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It will be seen from this table that 96.7 per cent of the male workers 
examined belong to the Jewish, 3.08 per cent to the Italian, and 0.19 
per cent to the Polish race. Only two of the number examined were 
born in the United States, 80.4 per cent being born in Russia, 15.2 
per cent in Austria, 3.09 per cent in Italy, 1.19 per cent in Rumania, 
and 0.047 per cent in Turkey, Germany, and England, respectively. 

Length of time wn the United States —The average length of time 
male garment workers had been in the United States was as follows: 
Cutters, 8.62 years; operators, 10 years; pressers, 8.35 years; fin- 
ishers, 8.69 years; tailors, 12.88 years; other miscellaneous workers, 
4.64 years. The average length of time in the United States for all 
male garment workers was 9.25 years in the 2,091 instances in which 
this information was collected. 

Length of tume vn special occupation.—The workers examined had 
followed their special occupations for the following average time: 
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Operators, 9.48 years; pressers, 7.76 years; finishers, 8.5 years; cutters, 
6.58 years; tailors, 22.15 years; other miscellaneous workers, 6.42 
years. Comparing these figures with those of the average times in 
the United States for these several occupations, it will be seen, with 
the exception of the tailors, that apparently male garment workers 
took up their special occupations shortly after their arrival in the 
United States. 3 

Previous occupation.—Data referring to previous occupations were 
collected in the case of 957 operators, 696 pressers, 277 finishers, 46 
cutters, 51 tailors, and 23 other miscellaneous workers a total of 


2,052 instances. 


In 478 cases the workers had no previous occupa- 


tion. Previous occupations were reported in 1,574 instances. The 
following table gives a list of these occupations: 
TABLE 2.—Previous occupations of male garment workers (2,052 observations). 
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TABLE 2.—Previous occupations of male garment workers (2,052 observations )—Contd. 
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It will be seen from this table that the pressers exhibited the 
ereatest variety in their previous occupations, having been engaged 
in 77 previous callings. The operators come next with a list of 48 
different trades. The cutters had 10 kinds of previous occupations, 
the miscellaneous workers 8, the finishers 4, the tailors but 1. Only 
1 tailor out of 50 had had any previous occupation. Ninety-nine per 
cent of the finishers, 70 per cent of the operators, and 50 per cent of 
the miscellaneous workers had previous occupations directly con- 
nected with the clothing trades, while in the case of pressers and 
cutters having previous occupations, in only 4 per cent and 0.5 per 
cent, respectively, of the instances were these callings connected 
with the garment trades. It will be noted that among pressers as a 
class a number of the previous occupations entailed considerable 
muscular exertion, and hence required a vigorous physique, no less 
than 40 or 50 per cent of the previous occupations reported by 
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pressers being of this character. In the case of the operators 14 pre- 
vious occupations reported, or 29 per cent, called for vigorous muscular 
exertion, while in the case of the finishers all the previous occupations 
reported were of a sedentary character. 

Ciurrl condition of male garment workers.—In regard to this condition 
the following percentages (Table 3) of male garment workers were, 
respectively, single and married: 


TABLE 3.—Civil condition of male garment workers (per cent single and married). 


{ 
Married. | Single. 
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Children born to married garment workers.—The total number of 
children born to 1,518 married garment workers was 4,878, of whom 
4,096 were living and 882 were dead at the time of the examination. 
The percentage of the children who died of the total number born 
was therefore 15.82. 

The average number of children born to each married garment 
worker was 3.21, while the average number of children living at the 
time of examination to each married garment worker was 2.7, leaving 
an average of 0.51 children dead prior to the time of the examination. 
Analyzing by groups, the births and mortality of children among 
married garment workers, the following results were noted: 

Married operators (639): Average number of living children to each 
married operator, 2.39; of children dead, 0.31; of total children 
born, 2.70. 

Married pressers (578): Average number of living children to each 
married presser, 2.83; of children dead, 0.58; average total number 
of children born, 3.41. 

Married Gniciveni (225): Average number of living children to oe 
married finisher, 3.70; average number of children dead, 0.93; aver- 
age total mentite of childver: born, 4.63. 

Married tailors (46): Average number of children living, 2.83; of 
children dead, 0.57; of total children born, 3.4. 

Married cutters (14): Average number of living children to each 
married cutter, 0.71; number of children dead, 0.21; total number of 
children born per cutter, 0.92. 

Married miscellaneous workers (16): Average number of living 
children to each miscellaneous married worker, 2.5; average number of 
children dead, 0.19; average total number of children born, 2.69. 


23 


The percentage of children dying of the total number born, prior to 
the time of the examination, was as follows for these groups: 

Operators, 11.7 per cent; pressers, 17.11 per cent; finishers, 21.7 
per cent; cutters, 23 per cent; tailors, 16.6 per cent; other miscel- 
laneous workers, 7 per cent. It is thus seen that the group having 
the highest number of children, namely, the finishers, had also the 
greatest mortality among the children born to them, with the excep- 
tion of the cutters, in which group the number of observations is too 
small to permit of drawing conclusions. 

Income of garment workers.—In collecting information as to the 
amounts earned by garment workers, reliance had to be placed upon 
their individual statements. These statements furnish the results 
set forth in the following table: 


TABLE 4.—Average annual earnings of male garment workers. 


- Annual ; Annual 
Occupation. earnings. Occupation. earnings. 
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From this table it is seen that the miscellaneous workers had the 
highest earning capacity followed, in order named, by cutters, oper- 
ators, pressers, and lastly the finishers. The high wages earned by 
_ the miscellaneous workers is due to the fact that this group contained 
a large proportion of specially qualified workers of whom some 
earned wages to the amount of $1,500 annually. It will be noted, 
with the exception of the cutters, that the mortality among the child- 
_ ren born to married garment workers apparently bears a general rela- 
tion to the annual earnings in that the group earning the highest 
wages—1. e., miscellaneous workers—had the lowest mortality among 
their children, whereas the finishers with the lowest annual income 
had the highest mortality. 

The average annual earnings of all the male garment workers 
examined, as reported by them, were $611.50. The annual income 
of garment workers, however, is not in direct proportion to their 
weekly wages for the reason that employment is not continuous 
throughout the year in this industry. This occupation presents a 
marked seasonal fluctuation, as there are periods of great activity in 
production in the busy fall and spring seasons, while during the sum- 
mer and the middle of the winter, there is relatively little work to be 
had. 

Number of persons wm families of male garment workers.—It was 
deemed of interest to ascertain, in connection with the wages earned, 
the number of persons in the families of male garment workers. 
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Accordingly, data on this point were collected. The following table 
shows the number of persons in the families of male garment workers: 


TaBLE 5.—Number of persons in families of male garment workers. 


Opera-| Pres- | Finish-| Tail- | Cut- | Miscel-| All male 

tors. sers. ers. ors. ters. jlaneous.| workers. 
Number of observations. WS. ....--.0+<- + 5.0 959 683 278 54 48 24 2,046 
Number in: famailies: jz.es.22. 2152264 SE EF 2 5,070 | 3,714 | 1,538 294 187 121 10, 969 
Average in family........---.----0-2e-0--- 5.28| 5.54| 5.53| 5.44| 5.5] 5.04. 5.35 


From this table it appears that the average number of persons in 
the families of male garment workers was about the same for each 
class, and that the average number of persons in the families of male 
garment workers was 5.35. 

Number of rooms wn domiciles of male garment workers —Turning 
now to the number of rooms in the domiciles of male garment workers, 
the following table gives the data concerning this point in 2,048 
instances: 


TABLE 6.—Number of rooms in domiciles of male garment workers. 


seats Miscella- 
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From this table it is seen that the average number of rooms in the 
domiciles of all male garment workers was 3.88. The pressers, with 
an average of 3.77 rooms, had the lowest average, while the cutters, 
with 4.15, had the highest. In 47.7 per cent of the instances the num- 
ber of rooms in the domiciles of male garment workers was 4, and in 
nearly 30 per cent of the cases there were but 3. Dividing the aver- 
age number (5.35) in the families of male garment workers by the 
average number of rooms in their domiciles (8.88), it will be seen | 
that the average number of occupants per room is 1.37. 

Considering now the number of rooms stated to be used as bed- 
rooms in the domiciles of male garment workers, the results set forth 
in the following table were noted: 
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TABLE 7.—Number of bedrooms. 


Miscella- 


Opera-| Press- | Finish- 1 General 
ailors. |Cutters.| neous : 
tors. ers. ers. workers. | 2Verage- 
Number of observations.................-. 959 684 280 54 48 24 2,049 
Total number of bedrooms.........-..-.-.- 1,548 | 1,061 436 83 67 36 3, 231 
Average number of bedrooms........----- 1.614 | 1.552| 1.557] 1.53] 1.445 1.5 1.576 


It will be seen from this table that operators with an average num- 
ber of rooms, used exclusively as bedrooms, of 1.614 in their domi- 
cules had the highest average, while cutters, with 1.445, had the low- 
est. The pressers, who had the highest average number of persons 
in their families (5.54) had the lowest number of rooms used exclu- 
sively as bedrooms. 

Hours of labor.—Since the strike in the garment trades in New 
York, in 1910, the daily hours of labor in the garment trades has 
been fixed at 50 hours per week, namely, 9 hours daily, except on 
Saturday, which is a half day. Overtime is allowed in the busy fall 
and spring season, but it appears from the Third Annual Report of 
the Joint Board - Sanitary Control that the necessity for working 
overtime has been greatly reduced. 


HABITS OF MALE GARMENT WORKERS IN REGARD TO THE USE OF TEA, 
COFFEE, ALCOHOL, AND TOBACCO. 


Use of tea and coffee.—Observations were made as to the use of 
tea and coffee among male garment workers in 1,961 instances. The 
following table shows the number of non-users of either beverage, the 
number of habitual users, and the number of occasional users of 
coffee and tea: 


TABLE 8.— Use of coffee and tea among male garment workers. 
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From this table it appears that 273, or 13.9 per cent of workers in 
regard to whom this information was collected, used neither tea nor 
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coffee, while 1,688, or 86.1 per cent, used coffee or tea habitually or: 
occasionally. Of this number 983 used either or both of these bever- 
ages habitually, and 705 used them occasionally. An individual was 
said to be an habitual user when the beverage in question was used 
daily. 

Although there was but little difference among the various groups 
of workers as to their habits in regard to tea and coffee, finishers were 
inclined to use these beverages the most freely and tailors the least 
freely among garment workers. The number of observations, how- 
ever, in this latter group was low, and several of their number after 
having been free users of these beverages in the past had recently 
discontinued their use on the advice of physicians. 

Use of alcohol among garment workers.—As a class male garment 
workers were found moderate in their use of alcohol. Very few of 
those examined gave indications of the immoderate use of alcohol in 
the past. 

The following table shows the number of total abstainers, the num- 
ber of occasional, and the number of habitual users of alcohol in 1,976 
male garment workers in whose case these data were recorded: 


TABLE 9.— Use of alcohol, male garment workers. 


Total sional ual 
= : Per Per Per 
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ae cent. fal cent. orale cent. 
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From this table it appears that 564, or 28.5 per cent of male garment 
workers included in the table, were total abstainers; 1,030, or 52.1 
per cent, made occasional use, and 382, or 19.3 per cent, made habitual 
use of alcoholic beverages. ‘‘Habitual use” has the same meaning 
as applied to the use of alcoholic beverages as it has to the use of 
coffee and tea, i. e., it implies daily use. Cutters, as a class, showed 
the greatest number of total abstainers (51 per cent), pressers the 
least (29.3 per cent); cutters also showed the least number of habitual 
users of alcohol (6.4 per cent), while pressers also showed the highest 
number (26.2 per cent). It is possible that the work of the presser, 
requiring as it does considerable muscular exertion, besides exposure 
to the added heat of pressing irons, and the humidity generated from 
damp pressing cloths, is a factor in determining the greater addiction 
of pressers to alcoholic beverages. 
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Among the habitual users of alcoholic beverages the relative num- 
ber of habitual drinkers of beer only (120) was very nearly equal to 
the number (129) of drinkers of beer and whisky. The number of 
habitual users of beer only and of beer with whisky occasionally was 
165, as compared to 97 who use whisky habitually and whisky with 
beer occasionally. The average daily consumption of those habitu- 
ally using beer alone was 3.07 glasses per day; of those using whisky 
alone, 1.4 drinks per day. Naturally the habitual users of both beer 
and whisky showed the greatest daily consumption of alcoholic bev- 
erages, the amount used daily being 3.06 glasses of beer and 1.44 
drinks of whisky for each habitual user of both beverages. 

Use of tobacco among male garment workers.—Observations as to 
the use of tobacco were collected in 2,072 instances. The following 
table shows the number of male garment workers who were, respect- 
ively, nonsmokers, occasional smokers, and habitual smokers: 


TaBLe 10.— Use of tobacco, male garment workers. 


Occa- 
: Non- : Habitual 
Occupation. Percent.}| sional | Percent. Per cent.| Total. 

smokers. smokers. smokers. 
Ober ators 2 oj2i ss c2 5. Mec ace} as anf 523 53.8 35 3.6 414 42.6 972 
IPROSSCR Ste ee ek ee ote ae 295 42.5 17 2.45 382 55. 1 694 
IMIS CRS ree ete ore ees ee 173 GH? 3 HO’ 104 37.4 280 
(CUI Se Se se See een tee ees 29 UE | eee eee ee ee eer, 19 39.6 48 
RAL OLS SERIE. erie aes ee se 34 63.0 1 LS) 19 37.0 54 
Miscellaneous workers......-...-- 14 {SASS oot Leptin Pca (ea oP nia 10 41.6 24 
TUS ay a [St Sela it satpcheel ae ate te 1,068 52.5 56 Peal 948 45.8 2, 072 


It will be seen from the above table that of 2,072 male garment 
workers, 1,068, or 51.5 per cent, were nonsmokers; and 948, or 45.8 
per cent, were habitual smokers. It is seen that the habit of smoking 
is not unusually prevalent among male garment workers, the number 
of nonsmokers exceeding the number of those smoking. 

Examining now the form of smoking used by the habitual smokers 
among male garment workers, the following table gives the number 
and percentages of the habitual smokers smoking cigarettes, cigars, 
pipes, and pipes and cigarettes together, respectively: 


TaBLE 11.—Form of smoking used by habitual smokers, male garment workers.. 


a ecg Total 
Agar- ; : ette number 
= Cigar Pip i 
Occupation. Remit OES cones | PROES) eece ete’ logis foe 
ers "| Ors. sae smok- "| smok- 
ers ers. 
OMOLAbOLS ee nb sees 390; 94.0 15 3. 86 9 ee aM ER a Og 414 
TEA ROIS Gee, epiotee Seg, ge ates Meine 361 | 94.57 9 2.38 8 (On 4 1.05 382 
TENA WIS) Oi eis eee See eee ten 98 | 94.2 SS 4.8 ii BOGE eee Malti 4 5.2 104 
Cli benst eee en ee 18 | 94.8 1 HL PSA ae eal CLS ces eee, ee | ae ee 19 
Uy OUS = seen ees ee eis et | TSAI EOD Oi | RR ere Ue a a || a a cee eee 19 
Miscellaneous workers.....-. POS LOOSOE SIS gus oe est a deh eM eee ee RS ee | es oo Sie £9 OS 10 
TROtAIEN Pas Fart SS. ae Oe 896 94.6 30 3. 14 18 1.9 4 42 948 
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From this table it is seen that 896 of the 948 habitual smokers, or 
94.6 per cent, smoked cigarettes; 30, or 3.14 per cent, smoked cigars; 
18, or 1.9 per cent, smoked pipes, while 4, or 0.42 per cent, smoked 
both pipes and cigarettes. The average daily consumption of the 
896 cigarette smokers was 9,231 cigarettes, or an average of 10.3 
cigarettes to each person, per diem. Thirty cigar smokers smoked 88 
cigars per diem, or an average of 2.66 cigars daily to each person, while 
22 workers using pipes smoked 186 pipefuls a day, or an average 
of 8.5 pipefuls daily. It is seen that cigarette smoking is by far the 
most popular form of tobacco addiction among male garment work- 
ers. The kind of cigarettes most preferred by these workers were 
Turkish cigarettes. Several instances of irregular and intermittent 
action of the heart, bradycardia, tachycardia, and a number of cases 
of chronic pharyngitis and laryngitis, thought to be due to excessive 
smoking, were observed among male garment workers. 


PHYSICAL DATA. 


Age of male garment workers.—The average age of ali male garment 
workers examined was 32.26 years. The average age, by groups, was as 
follows: Cutters, 25.36 years; operators, 29.53 years; pressers, 34.59 
years; finishers, 35.6 years; tailors, 36.5 years; other miscellaneous 
workers, 31.77 years. | 

The following table shows the distribution of ages by five-year 
periods and the percentage of each period in the various groups of 
male garment workers: 


TABLE 12.—Age distribution of male garment workers. 


Age distribution of garment workers. Per cent of each age group. 
n wn 

=) tos a 

Ages. _ F ES of ; 8 g 

Fan ° n q q . n q id 

feed | ee Al eee ee g p a ia Sa eS 

eis /8ielB72i2) Bl 2 ele ste ce 

o) Ay Fy H 6) a a fe) AY Fa A é) = <{ 
PREIO) oe es 15 9 9 1 2 2 38 | 1.53 ue 254 | 3.23 | 1.85 | 4.17 | 8.34 | 1.82 

i eee 228 83 42 2 22 5} 382 123.8 411.6 - 115:00 | 3. a 45.8 |20.8 118.3 
DLO creme sci 309 | 140 46 6 16 5 | 522 131.95 {19.5 |16.5 {11.1 [33.3 |20.8 125.00 

30-34........ 225 | 150 47 Il 6 8 | 447 )23.24 120.43 {16.8 {20.4 |12.5 | 3.33 |21.4 

30-89 as- = as = LOvale oz, 43 7 2 2{ 303 |11.8 {18.35 [15.4 [31.4 | 4.17 | 8.34 114.5 

40-44........ 54] 112 33 Mallee secs 1} 207] 5.85 {15.6 12S a Ole ae 4.17 | 9.9 

45-49....2... 16 51 19 ae a 1 92 | 1.66 | 7.1 6.95) O: 26-1 ashe 4.17 | 4.4 
50-54........ a 29 21 Zier ciel vei avers 59} 3 420 2 Of oP ABE oO 70a ec estes 2. 82 
90-09 352. < <5. 5 8 12 Sue ses al sacese 28! 517] 1.1 AS WOSOOY | rotate feces 1.34 
60-64. 2.2.22: 1 3 Go| SS saltene oa ae vac 8 14 me ol dh ol eee oes Go eee . 882 
(OS OSes Sel base ae 2 AM epee se ee ears (ak euetes Ailis lenoe . 28 2 MN areca Sere [erore pea Eee es 191 
MWA. ose lence oe poeece i Fee i ae of aay he ae te emg eS. SGrIe . wosl eo cee seems 047 
Total num- Se 

Deron secs 967 | 719} 279 54 48 24 |2,091 
Average 
ages....- 29.53 [34.59 | 35.6 | 36.5 125.56 [31.77 |32. 26 


It will be seen from this table that the maximum age incidence in 
the various groups fell as follows: Operators, between 25 and 29 years; 
pressers, between 30 and 34 years; cutters, between 20 and 24 years; 
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tailors, between 35 and 39 years, while in finishers the age incidence 
was nearly equal for the age periods from 20 to 24, 25 to 29, 30 to 34, and 
35 to 39. In miscellaneous workers the age incidence was equal for 
the periods 20 to 24 and 25 to 29. 

Taken together, it will be seen that 79 per cent were between 20 and 
34 years of age and over 90 per cent were between 20 and 40 years. 

Height.—F¥ or various reasons it was not found expedient in the case 
of male garment workers to measure their heights otherwise than in 
their shoes. The heights of male garment workers given in this report 
are therefore about seven-eighths of an inch in excess of their actual 
heights. The average height of all male garment workers examined 
was found to be 65.46 inches. 

In the groups the following average heights were found: 


TaBLe 13.—Average heights of workers. 


Average 
Number. height. 


Inches. 
BEIGE SO Te eae eee eee od Pe eRe ed De Se Rate ae 2 ee hee ce as aye Nate a yg ee ee ae neh aed 65. 82 
BSC OM TMC OUST W ORISCES Sora wae ek erate Neg en a ee iene Uk eee pee ae ee ee oe 24 65. 81 
CrUiOnS este en ee Fas ie ee ey ee eae as ee ee eet oe 48 65. 73 
DST OTIS ei SES Sie pa i rc i, Saar STIR Tar SE Se fs ee exes te ORS eS 964 65.35 
FBR CUTIE Sie ore Wes i Ses 3 ee i a oa aye a, Deteg a Net ie oh yO MM Sed cet oe 54 65.19 
TREES CVS) Sa ai aie, ae ea erm ie Re egy ei Sa Se eee 280 64. 69 


The following table gives the distribution of heights observed: 


TaBLE 14.—Distribution of heights among male garment workers. 


ao Miscel- 
Height between— oper Pressers. Es Tailors. | Cutters. | laneous | Total. 
3 a workers. 

STGUGINS SS HAVENS te Bo eee (ae eee tigen Sas SA ali Serer ee eens Salle pata once 1 
FIRING GPU CINE SI yo rate t tates nse rae c) oa2||lainra wiSererc al orme ereterone © 1 Lepesant 1 
SO OMAIGO ARECNESE <2 55 as.0 S55 oak Hiss 3 1 1 Sales. oa ceelace de aero ouersaeese 5 
BAT OIeINCHES. ccc. cc. .o552~s002 16 3 OO fe crcsnre eats | eee ae eters Se er 28 
Gea. G2 INCHES . a=. Ssmdsar nc nete 35 14 A  Nirek tars seers 1 ae a ee a ee 70 
O2ANGFO3sMCHES 2: 22. Sasceee ee 77 47 28 4 2 11 159 
Oo MGeG4dMCHeS= =) 20 <= 2s. eee 130 73 45 10 4 4 266 
Gian 6 IMCHES aso. - os. 22. Se ee 153 105 55 ‘9 13 3 338 
GbaNdGGHREhEeS: < ssc. oe 182 141 39 6 5 8 381 
GGranGd 67 Inches. 2222 2 a e 154 124 40 11 11 3 343 
GONG MCN OS as. os sia oee 103 92 25 5 5 2 By 
GS: OO IMEWES 2. 2. Saco. See = 58 53 13 3 2, 2 131 
Soran. (Oneness. Ss -. 35. Sas 39 35 5 1 3 1 84 
LOAN AGINCHES SYS 2 Si2 eos: eee 7 Al ee eee ee 1 i De Se oe a 30 
Paleevin les BM CHOS 2 5 ose. 35 cae ee cocre 8 (a Ie pennies ie Pi | Eades cee renee oe ot 15 
PARMA GOL CNCS. = acme ec eeeasee 1 TA sec Pa te ee ea bl eee Renn ee 3 

MNO Gas aeiareterers Semen tens renee 964. 717 280 54 48 24 2,087 


It will be seen from this table that the maximum incidence of 
height fell between 65 and 66 inches. In 1,328 instances, or in over 
62 per cent, the height fell between 63 and 68 inches, and in 75 per 
cent of the instances the height was between 63 and 68 inches. The 
maximum height noted was in a cutter 72.5 inches tall, while the 
minimum was in a presser who was 57.5 inches in height. 

In considering the average heights of the various groups of gar- 
ment workers, it will be seen that the pressers are the tallest, fol- 
lowed in order by the miscellaneous workers, cutters, operators, tailors, 
and, lastly, the finishers. The difference between the average height 
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of the finishers and that of the tallest of the groups, namely, the: 
pressers, is 1.13 inches. 

Average weights of male garment workers.—It was also found im-- 
_ practicable to weigh the workers naked. All weights were taken: 
with the individual clad in his shoes and trousers, the body being: 
stripped from the waist up. The weights so obtained were, on an: 
average, about 34 pounds in excess of the actual weight. The average: 
weight of all male garment workers was found to be 141.21 pounds. 
The average weight of the several groups of male garment workers | 


was as follows: 
TABLE 15.—Average weight by groups. 


Average 

Numer. weight. 

Pounds 
UP ATIORS 5 2.v 25.5 Site his ieee fea as ore Sees pees arate ere ar as ee sal ve SI Se ea oe 54 147. 81 
Bs RERISY SS ST) aN Rg Nas Sea Ye a RI ate ica ke Sg el Ny as Hele: 146. 43 
INEESCO Heil COUSEWOR CES fe osreb yale nes, centers Stee aes or pepe ree SO ey ee th a ee 24. 143. 49 
COMERA VOUS etre sso a cielo oieic eine sie ict w eleva eee ie ere ease ee A epee ele re a 964 138. 70 
POISON Sey ceece arc craic eae aera cine eee SEN re gE NS A Se SE Se 279 136. 48 
CWIEBORSI OIG Baoan ete oc sate eR oe creates Sete See ee eee Siete tents ore eg, eae 48 135. 99 


It will be seen that the finishers manifest an inferiority in weight, 
as they do in height, to both operators and pressers. Although the 
cutters are the lightest of the groups, their low average age, and their 
standing position, together with the nature of their work, which does 
not require much muscular work, tends to account for their lighter 
weight. In the groups represented by large numbers the pressers 
manifest a decided superiority in weight, as they do in height. In 
this group we find a class of workers engaged in an occupation en- 
tailing considerable muscular exertion in the manipulation of the 
heavy pressing iron, together with the muscular effort required 
by their continuous maintenance of the standing posture. 

Relation of height and weight—Turning now to the relation of 
height to weight, the followimg table shows the average weights of 
male garment workers for each height: 


TABLE 16.—Average weights of male garment workers for each height. 


Number Average 


Height between— of observa-| weight 
tions. (pounds). 
Scand: 5S MCheses-« . gels seers we hee Ss eet ea ea ae Ben ee ee gee Sea aha i TAR 75 
Fass NANG MUSK fat) DG) 01 cnc k se ea a eat Sa BN Sint en on een pre ER Me Tee ee St 1 115.00 
HOaNGOO INCHES = sss AS ae eee eo aE See eee een ae a ee 5 118.75 
C61 GES in1CG WS GW Wt 1 a6 os a erence ROR e cs Rib Sa wi aie yd ahi nee a pee ort In oe, 28 117. 70 
GlaTid G2AMCHES o2/ sce. Saji aces ee ven ol tn nae ats an 20k Be ie eae ee ara 70 126. 23 
GOAT ROBIN CICS nse oe SiS. akevcle. Eb els: pete ay es PSTN eS Se ics IEE, ap en 159 131:11 
68sand: 64cm chess see ac.}. ig dat S288 seers ee eee a ae Se ee ae 266 134.00 
GAT AIG GOING INGS = foo cc Sm socs, 5 58s encase eepnine Se eee Ee eee eee ee 338 137.25 
65:anG GONNChES: ES ee eee See es eee ene ee ee ee ee ap ee eee pee 381 141; 27 
COSA G7 TIN CIOS eae res, crc ee saz osc Shane Sle Sete ea CoN te Seen aoa PERSO RE SEA ET pe ne eo 343 143. 68 
67 and 6S Inches. 7: ees sy Sh. Ses See See ee cee ets ERNE Se ee Smeg crear cee 232 148. 73 
Gand GGANCHESS. sens oe be So SSeS SS ee ae Seo eS Seo SES eee 131 153.17 
69:and: 70:unChessssnsaacchiesss bade fet Wha Ss aero ey eee ee ee oe See 84 156. 00 
TOA: TE INCHES: Syste, 5 Weise eaesials are es AS alae tee ee OE er 30 167.35 
Flea: 72HNCHES. =. vse3 ae c Cee ae = Mates DR HER oe tie ee en ei ee ree orn 15 161. 70 
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.Excluding the two upper and the three lower heights in which the 
number of observations was too small on which to base averages, this 
table shows a fair correlation of weight to height. It was found that 
the average increment of weight for each inch of height was 4.97 
pounds for heights between 61 and 71 inches. 

Curcumference of chest of male garment workers.—Three measure- 
ments were taken of each chest at the nipple lme: At rest; at full 
inspiration; at forced expiration. 

The following table gives the average circumference as found: 


TaBLE 17.—Average chest circumference of male garment workers. 


. = : Chest | Atinspi-| At expi- | Expan- 
Occupation. Number: passive. | ration. | ration. sion. 

ROMO ito ia. nists 3 ong osk fev ewe ee yee yale 967 34.90 36.21 34. 40 1.31 
kesceusmeae sas =. ese. Sah 2 iesis 5232 pee Peewee 710 36.00 37.24 35. 60 1.64 
TIEIGSUAGTES 5 R SOa aoe ea eR Se a Se ee 278 34.61 36.00 34.37 1.63 
RO UIT ECR See tea el Be eee os ooey ew Wea Ae See eo radi 48 34.17 35. 72 33. 86 1.86 

ET OS re Sea RE 2 Se PES VELIED. Sie get ED 54 36.20 37.30 35. 59 1.7 
MUSTO COUS. ie =a tp atie ie a res o93 Sasa. Sas eS eS 23 So. AT, 36. 56 34.80 126 
Gotreral Average acse% secede -eog ij. eas ise as 2, 080 35.27 36. 57 34.82 1.75 


It will be seen from the above table that the tailors have the 
largest chests, followed in order by pressers, miscellaneous workers, 
operators, finishers, and cutters. 

The average chest expansion was 1.75 inches. The highest chest 
expansion was found in the cutters, and next to these, the operators, 
while the lowest was found among the finishers. The higher average 
chest expansion of the cutters and operators is doubtless due to the 
low average ages in these groups which would be accompanied by a 
greater mobility of the thoracic walls. 

Turning now to the relation of the circumference of the chest to the 
height of the individual, the following table shows the number of 
instances among male garment workers in which the circumference of 
the chest, at rest, was less than one-half the height of the individual: 


TABLE 18.—Number of male garment workers with circumference of chest (at rest) less than 


one-half the height. 
Number 
with chest 
Occupation. 8 eee Per cent. 
one-half 
the height. 
Operators Pe oR eh AI a ey cary cen ne ne A 3 AOE a Sear’ Cul o SAIN ae 972 156 16.1 
pisISu CESiee ROR SNES SAE es Pee eee Te ae Se Pe eke ee 280 40 14. 35. 
FETESS OTS ey steer oe eae er ae ee Bee PA an See ep oe 694 54 7.65. 
COUGTE GUE BAG Fh BAB oc SASSO REEL en Lee ERE ed ae Oe eter Sree ES ene ot See 48 11 22.9 
REPANTO Tes Meee ete eg ere oe AER. PASE BAN een.” ONE DORA Ay Were 2 CSE 53 Bs 5. 65: 
MOISCOILAMOOUISIE by soot kee ee: Rhett. 288. Pere tere 35.2 boo. Heid da teceaone 23 5 21.6 
oa ite pio lorsth) peomire Xoustl ert OT Oe 2,070 269 13.0. 


1 Pressers must be regarded as actually superior to tailors in chest circumference, as a number of the, 
small group of tailors were obese. 
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From this table it will be seen that in about 13 per cent of the: 
cases the circumference of the chest, at rest, was less than one-half! 
the height. Considering the workers by groups, we find that in: 
22.9 per cent of the cutters, 21.6 per cent of the miscellaneous: 
workers, 16.1 per cent of operators, 14.35 per cent of finishers, 7.65 
per cent of pressers, and in 5.65 per cent of tailors, this measure-: 
ment was less than one-half the height. The relation of the circum-. 
ference of the chest to height is of interest in that it is the general | 
practice to reject recruits for military service who have a chest cir-: 
cumference of less than one-half the height. 

Vital capacity.—The vital capacity of male garment workers was. 
measured by means of a dry spirometer. In order to avoid the 
transmission of communicable diseases by means of the mouth- 
piece, a large number of glass mouthpieces were prepared, a sepa- 
mouthpiece being used for each individual. After use, each mouth- 
piece was sterilized by boiling before being used again. 

The following table shows the average vital capacity of male gar- 
ment workers in 1,787 instances in which this observation was made: 


TaBLE 19.— Vital capacity of male garment workers. 


Opera- | Finish- F ~ Miscel- 
fore. Pressers. = Tailors. Cutters.) neous. Total. 


Total number of observations...........-- 857 563 256 48 43 20 L87 


Total vital capacity.......- cubic inches..} 195,873 | 129,430 | 52,635 | 10,065 | 10,240 | 4,415 | 402,658 
Average vital capacity............. do.... 230.1 227.9 | 204.8 | 209.5 | 238.21 220.75 | 225.29 
Maximum vital capacity........... domes 330 340 330 310 330 26021522 5se 
Minimum vital capacity........... dots 70 50 80 80 150 LeU oA: 


It will be seen from this table that the average vital capacity was 
225.3 cubic inches. Cutters with 238.2 cubic inches had the highest 
average vital capacity, followed in order by operators with 230.1 
cubic inches, pressers 227.9 cubic inches, miscellaneous workers 
220.75 cubic inches, tailors with 209.5 cubic inches, and, lastly, the 
finishers with 204.8 cubic inches. It will be seen from the above 
that finishers are again inferior to the other groups of garment 
workers. It is worth noting that pressers, though superior to oper- 
ators in weight, height, and average circumference of chest, are their 
inferiors in both chest expansion and vital capacity. The youngest 
group of workers, namely, cutters, showed the greatest average 
expansion and greatest vital capacity. The operators, next in 
point of age, showed the second highest chest expansion and vital 
capacity. The greater average age of pressers and the consequent 
- diminution in the mobility of the ribs is, in all likelihood, the cause 
of their lesser vital capacity, in spite of the superiority of their 
physique, as compared to the younger groups (operators and cutters). 
The maximum observation of vital capacity, however, namely 340 
cubic inches, occurred in a presser. 
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Relation of vital capacity to height.—The following table gives the 


average vital capacity in relation to various heights of male garment 


workers: 


TaBLE 20.—Vital capacity of male garment workers as compared to height. 


Operators. Pressers. Finishers. Tailors. 
Helent. NE Average Num- | Average | wum- | AVerase | num- | Average 
er vital ne vital hor vital sen vital 

* | capacity. * | capacity. " |capacity. * | capacity. 
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Cutters. | Miscellaneous. All male garment workers. 
Height. Average Average Average Pp 
Number. vital- |Number.| vital | Number. vital te 
capacity. capacity. Gapacity.| CoM: 

ERAY SOIT GOSH ast eitere oe 8k coon eek ee ee Sk | Oe os |e ae ae 1 330. 0 0. 0562 
SS) SC es Tete SEE Oe SE Ee) | ee ee 5 Sa eee 1 180.0 0562 
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Biro Oe nehes | 122-4 Se os bt 1 2), QA ea Sa Nea 2 Ios 63 189.5 3. 5410 
PE RhOORMNGMOS sac. bees ean oe 2 185. 0 1 210.0 136 197.6 7. 6500 
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PObOu MONS 2p: os <2 Se Powe 1 LA ee eel Seen ee 23 273.9 1. 2920 
CARE ONT ZUM NCS Sar3 I S4Nk LU oe. SPb lee SG 2 we tt ae cele Se ee Ae: 13 260. 8 . 7310 
Baio ches... we gosh oe. ck pera apne ee 2 275.0 1130 
ee ca ee, He, 42 239.5 20 | 322.5 1,779 226.1 | 100.055 


It will be seen from this table that, with the exception of the 
extreme upper and lower groups, which contain very few observa- 
tions, that the mean vital capacity increases between the heights of 
59-60 and 70-71 inches, the average increment for each added inch 
of height being 11.8 cubic inches. 

Abdominal curcumference.—The abdominal circumference was taken 


at the umbilicus. 


male garment workers was found to be 32.42 inches. 


95485°—Bull. 71—15——3 


The average abdominal circumference of 2,046 
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The following table gives the average abdominal circumference 
observed in the various groups: 


TABLE 21.—Abdominal circumference of male garment workers. 


Operators. | Pressers. | Finishers. | Tailors. Cutters. 35. rash 


Number of observations....... 955 690 277 54 48 22 
Total circumference in inches.| 30,720.90 | 22,716.37 Q; 022. 25 1, 848. 75 1, 463. 75 725. 00 
Average in inches... 02.2.2... 32. 18 32. 98 32. 56 34. 20 30. 50 32. 92 
Total miami erof WOrkets sco eee a sci eicheicjaroe Bie Ooo oriaeseiain ia) Aetece eacloreinisie aioli ai eit aire eels 2, 04 
Total abdominal cicummerones Tr aUChes omer eais 23 wot <>< Se Seid are tings == cree anes else namie een 66, 497. 02 
Average abdominalicircumterenceimimcehesis. 5 -L Ss. ane cine ns eco eee a eae eae eer 32. 42 


It will be seen that the cutters, by reason of their youth, showed 
the lowest average abdominal circumference of 30.5 inches. Then 
followed, in order, operators with an average of 32.18 inches, finishers 
with 32.56 inches, miscellaneous workers with 32.92 inches, pressers 
with 32.98 acts. and, lastly, tailors with 34.20 inches. 

We see in the case of the tailors the effect of a sedentary occupation 
combined, with age in increasing the average girth of the abdomen. 

The difference between the average abdominal and average chest 
circumferences of male garment workers was 2.85 inches. The 
excess of chest girth over average abdominal circumference was 3.67 
inches for cutters, 3.02 inches for pressers, 2.25 inches for miscel- 
laneous workers, 2.05 inches for finishers, and 2 inches for tailors. 

It is probable in the case of cutters and pressers that their work in 
the standing posture, discouraging as this does the accumulation of 
abdominal fat, has an influence, in these two groups of workers, in 
determining their lesser abdominal circumference, as compared to 
that of the chest. 

Strength of grip.—The average strength of grip of male garment 
workers was found to be 33.6 kgs. for the right hand and 31 kgs. 
for the left. Cutters had the highest right-hand grips, with an average 
of 36 kgs. in the right hand, and 32.5 kgs. in the left hand. This is 
probably due to the development of the hand and forearm muscles 
produced by the constant and accurate guiding of the rather heavy, 
vibrating, electrically driven cutting machines. 

Pressers came next with right and left hand average grips of 34.6 
and 32.5 kgs.; operators with 33.5 and 31 kgs.; tailors with 31.1 and 
26.5 kes.; on lastly, the finishers, with 29.2 and 26 kgs., respec- 
tively. The maximum right-hand oe observed was 65 kgs. in an 
operator, the maximum left being 61 kgs. in a presser. 

The minimum right and left hand grips were 7 kgs. and 5 kgs., 
respectively, both observed in operators. The finishers manifested 
the same inferiority in strength of grips as they showed in other 
measurements. | 
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Evidences of protection against smallpox.—The male garment 
workers, as a class, showed a high degree of protection against small- 
pox by vaccination. In 2,065 garment workers in whom this observa- 
tion was made 103, or very nearly 5 per cent, showed no evidence of 
previous successful vaccination. In 1,905 workers, or 92.1 per cent, 
good vaccination scars were present, while 60 individuals, or 2.9 per 
cent, had been protected by a previous attack of smallpox. 

Pulse rate, blood pressure, and percentage of hemoglobin.—The aver- 
age pulse frequency observed among male garment workers was 76.8 
beats to the minute, with the following averages for the several 
eroups: Finishers, 76.12; operators, 76.22; miscellaneous workers (in- 
cluding tailors), 76.5; pressers, 77.96; cutters, 78.1. 

The pulse was counted with the subject at rest in the sitting pos- 
ture, several observations being made in order to minimize, so far as 
possible, the effects of excitement due to the examination upon the 
pulse rate. 

The following table gives the distribution of the pulse-rate fre- 
quency among male garment workers: 


TABLE 22.—Distribution of pulse frequency. Male garment workers. 


+s Miscel- | All male 

Pulse frequency. ores Pressers.| Fi™4sh- | Cutters. | laneous | garment 
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It will be seen from this table that in very nearly 80 per cent of 
the observations the pulse rate lay between 60 and 89. Two rather 
marked cases of bradycardia were observed, the pulse rates lying 
between 30 and 39, while in three cases the pulse rate lay between 
130 and 140. 

Blood pressure.—Measurements of systolic blood pressure were 
taken in 2,066 instances and that of the diastolic blood pressure in 
2,051 instances, among male garment workers. The auscultatory 
method was used, the subject being at rest in a sitting posture. 

The following table gives the distribution of the blood pressure 
observed in 10-millimeter intervals, and the mean systolic and dias- 
tolic pressures recorded in the various groups. 
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TABLE 23.—Summary of blood pressure of male garment workers. 


DISTRIBUTION OF SYSTOLIC BLOOD PRESSURES. 
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It will be seen from this table that the average systolic blood 
pressure of 2,066.male garment workers was 125.66 millimeters. 
The average diastolic blood pressure of 2,051 workers was 84.53 
millimeters. The average pulse pressure observed therefore was 
41.12 millimeters. This falls within the limits of the normal pulse 
pressure usually given as between 30 and 50 millimeters. Pressers 
had the highest systolic blood pressure of 129.25 millimeters. Then 
followed in order tailors with 128 millimeters, finishers with 125 
millimeters, operators with 123.39 millimeters, cutters with 122 muil- 
limeters, and other miscellaneous workers with 119.5 millimeters. 

The highest systolic blood pressure noted was 262 millimeters in 
a presser. Taking 150 millimeters as a point usually regarded, when 
reached, as significant of pathological hypertension, there were 165 
systolic blood pressures observed of 150 millimeters or over. Among 
pressers, 91 blood pressures, or 12.85 per cent of the observations 
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reached or exceeded this pressure; among operators, 40, or 4.2 per 
cent; among finishers, 22, or 8 per cent; among tailors, 12, or 22.2 
per cent; while no systolic blood pressures of 150 millimeters or more 
was observed among the remaining groups. 

It is probable that the greater average age of the tailors and the 
frequency with which pressers had previously engaged in occupations 
. demanding muscular exertion, together with the fact that the occu- 
pation of pressers in itself calls for the expenditure of considerable 
muscular energy, account for the excess of high blood pressures in 
these two groups. 

Hemoglobin.—In view of the necessity for using some rapid method 
in determining the percentage of hemoglobin present, the Tallquist 
scale was used. The scales employed were calibrated by comparing 
readings made by them against readings by two other forms of 
hemoglobinometer (Dare’s and Gower’s). The Tallquist scales were 
found on the average to give readings between 8 and 10 per cent lower 
than these instruments for hemoglobin values frequently encoun- 
tered, namely, between 80 and 100 percent. About 8 or 10 per cent 
should, therefore, be added to the percentages given herewith. 

Computed by the Tallquist scale, the average percentage of hemo- 
globin of 1,998 male garment workers in whom. this was estimated 
was 86.79 per cent. The minimum reading noted was 65 per cent. 
In 101 instances hemoglobin percentages of below 80 were observed. 

According to groups, the small group of miscellaneous workers 
with 88.5 per cent had the highest average percentage of hemoglobin. 
Pressers were next, with an average of 87 per cent, followed in order 
by operators with 86.8 per cent, cutters with 86.7 per cent, tailors 
with 86.2 per cent, and finishers with 86 per cent. Although pressers 
had the highest average percentage of hemoglobin of the three large 
groups of workers, this group, nevertheless, furnished the worker in 
whom the lowest reading (65 per cent) found among males was 
recorded, and also had the greatest number of individuals (31 in 658 
observations, or 4.7 per cent) in whom the hemoglobin was below 80, 
according to the Tallquist scale. This suggests the possibility pomted 
out by Rogers and others that there may be some relation between 
a greater frequency of low hemoglobin among pressers and their 
exposure to chronic carbon monoxide poisoning from gas-heated 
pressing irons. This point is still being investigated by the Public 
Health Service. 

Development and nutrition.—While the personal equation of the 
examiner is undoubtedly a factor in the classification of an indi- 
vidual as to the state of his development and nutrition, nevertheless, 
such observations are of value. The following table shows how male 
garment workers were classified by the examiners as to the state of 
their development and nutrition. 
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TABLE 22.—State of development and nutrition of male garment workers. 
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As is to be expected, among garment workers, the state of develop- 
ment is not on a par with that of nutrution. A good state of the 
latter is considerably more frequent than the former (51 per cent, 
as compared to 29.5 per cent). Pressers were the best developed 
and best nourished large class of garment workers, some of them 
possessing even magnificent muscular developments. Physiques of 
ereat excellence were also encountered among operators. Sixty per 
cent and 60 per cent among miscellaneous workers, 39.5 per cent and 
59.1 per cent among pressers, 29.2 per cent and 45.9 per cent 
among cutters, 25.7 per cent and 49 per cent among operators, 18.5 
per cent and 46.3 per cent among tailors, and 16.1 per cent and 42 
per cent among finishers were respectively well developed and well 
nourished. ‘The finishers, therefore, furnished the most unfavorable 
comparison with the other groups from the standpoint of develop- 
ment and nutrition. 

Physique of garment workers.—In considering the impressions 
derived from the physical examination of garment workers, it was 
found that the pressers were the most robust from a physical stand- 
point. The finishers were decidedly inferior to all the others. This 
is but natural as the work of the presser not only requires considerable 
muscular exertion, but is also prosecuted in the standing posture. 
White,' in making a survey of the conditions under which women are 
employed in the State of Indiana, has called attention to the fact that 
cirls who work in the standing posture are, on the whole, healthier 
looking and more robust than those engaged in sedentary occupations. 
The same seems true for male garment workers. The work of 
operators, while making no great demands upon the muscles, requires 
concentration, alertness, and speed, in order to earn a high wage. 
The work of the finisher, on the other hand, calls for these qualities to 
a minor degree only; therefore, we find, in the cloak, suit, and skirt 
trades, a gravitation of those whose efficiency is low, either by reason 


1 White, M. J.: Sanitary Survey of Indiana Industries Employing Woman Labor, Supplement No. 17 
to the Public Health Reports. 
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of age or physical inferiority to this class of work. This seems ample 
to account for the relatively poorer physical showing of finishers 
among male garment workers. 

The patellar reflex among male garment workers—Data as to the 
state of the patellar reflex were gathered in 1,958 instances. In 1,708 
instances this was normal, while in 250 instances abnormalities were 
observed. The patellar reflex was exaggerated in 156 instances or 8 
per cent, was sluggish in 36 instances or 1.84 per cent, and could not 
_be elicited in 58 instances or in nearly 3 per cent of the cases. Tailors 
' exhibited the greatest variations from the normal in the state of the 
patellar reflex, in 11 cases out of 50 observations, the reflex being 
exaggerated, sluggish, or absent. Finishers came next with 15.8 
per cent of abnormal patellar reflexes; pressers with 13.9 per cent; 
miscellaneous workers with 11.1 per cent; operators with 10.8 per 
cent and, lastly, cutters with 6.4 per cent abnormal reflexes. Of the 
three large groups of workers—namely, operators, pressers, and 
finishers, the finishers showed the greatest percentage of exaggerated 
reflexes with 8.7 per cent. Operators came next with 8.27 per cent 
and then pressers with 7.4 per cent. The reflex was sluggish or 
could not be elicited in 7.2 per cent of the finishers, 6.7 per cent of the 
pressers, and in 2.52 per cent of the operators. 


FEMALE GARMENT WORKERS. 


- The female garment workers examined, were, for the most part, 
engaged in the dress and waist industries, 86.2 per cent of those 
examined being derived from this industry and 13.8 per cent from 
other needle trades. As compared to the cloak, suit, and skirt trades, 
the dress and waist trades present certain differences. In the first 
place the former industry is concerned in manufacturing garments 
from woolen fabrics, for the most part, which are heavier, darker, 
and made up upon lines usually simple and severe. These circum- 
stances create conditions favorable to the employment of males, the 
manufacture of these garments being largely a question of mechanical 
skill once the design and cut of the garments is settled upon. In the 
dress and waist trades, however, the materials dealt with are largely 
cottons, silks, mercerized fabrics, and the like. There is a much 
greater variety of styles in the garments produced, the lots of the 
same styles being usually smaller. The fabrics, themselves, light 
colored, for the most part, and of various patterns must be handled 
more carefully to prevent soiling. There is more room for the 
exercise of the taste of the individual worker. The design of the gar- 
ment and the skillin draping enter more into the value of the finished 
product as compared to the cost of the material than they do in the 
cloak, suit, and skirt trade. The dressmaker or the sewing girl is the 
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natural prototype of the worker in the dress and waist trades as the 
journeyman tailor is in the cloak, suit, and skirt trades. 

As a consequence we see, as mentioned before, that some 77 per 
cent of all the workers in the dress and waist industries are females. 

General and Specific Occupations.—The female workers in the gar- 
ment trades are perhaps less highly specialized than male workers in 
the cloak and suit trades. Only three classifications were accord- 
ingly made of female workers; i. e., operators, finishers, miscel- 
laneous workers. : 

The duties of female operators and finishers are similar to those in 
the cloak and suit trades. Pressing is but a subsidiary operation in 
the dress and waist trades owing to the lightness of most of the 
materials used. Women engaged in pressing are therefore few in 
number, such pressing as is done being, for the most part, accom- 
plished with light, electrically heated irons. The following table 
gives the general occupation Gndustry) and special occupation of the 
1,000 girls examined: 


TABLE 25.—General occupation and special occupations of female garment workers. 
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From this table it will be seen that there were examined 625 
operators, 186 finishers, and 189 miscellaneous workers. 

Kight hundred and sixty-two workers, or 86.2 per cent, were en- 
gaged in the dress and waist trades, 111 or 11.1 per cent, in the cloak 
and suit trades, and 27, or 2.7 per cent, in other needle trades. 
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Posture.—Female operators and finishers work in the sitting pos- 
ture, while miscellaneous workers are about equally divided into 
workers who work sitting, standing, and both sitting and standing. 
Among the females examined 88 per cent worked sitting, 6.2 per cent 
worked both sitting and standing, while 5.7 per cent worked standing. 
Unlike the cloak and suit trade, in which approximately one-third 
the workers (the pressers) work in the standing position, 88 per cent 
of the workers examined in the dress and waist trades were sedentary 
in their postures. 

Nativity and race.—The following table gives the nativity and race 
of the female workers examined: 


TABLE 26.—Natiity and race of 1,000 female garment workers. 
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~ It will be seen from this table that 88.8 of the female workers ex- 
amined belonged to the Jewish, 7.7 per cent to the Italian, 1.8 per 
cent to the German, and the remainder or 1.6 per cent to other races. 
_As to nativity 74.1 per cent were born in Russia, 10.1 per cent in 
Austria, 7 per cent in Italy, 4.2 per cent in the United States, and 
the remainder in other countries. The female garment workers ex- 
amined differed from male garment workers in the greater percent- 
age of races other than Jewish and the greater percentage of native- 
born Americans. 

Length of time vn the United States—Turning now to the average 
length of time of female garment workers in the United States, the 
average time since arrival in this country of 949 foreign-born female 
garment workers was 6.41 years. By groups, the average time spent 
in the United States by operators was 6.34 years, by finishers, 5.94 
years, by miscellaneous workers, 7.135 years. As the average length 
of time foreign-born male garment workers had been in the United 
States was 9.25 years, foreign-born female garment workers had spent, 
on the average, 2.91 less years than the males in this country. 

Length of time wn special occupation.—The average times spent by 
female garment workers in their special occupation was found to be 
4.63 years with the followimg average times for each group: Opera- 


42 


tors, 4.94 years; finishers, 4.79 years; miscellaneous workers, 3.67 
years. The average times spent by females in their special occupa- 
tions was, therefore, considerably less than that spent by males. 
There is also a greater difference in the average time spent in their 
special occupations and their average time in the United States, as 
compared with the males, indicating that the females did not take 
up their employment in the dress and waist trades, almost immedi- 
ately after their arrival, as seems to have been the case with the 
males. 

Previous occupations of female garment workers.—Seven hundred 
and twelve, or 77.2 per cent of the female workers had no previous 
occupation, while 288 workers, or 28.8 per cent reported that they 
had engaged in other occupations prior to the present one. 

The following table gives the character of the previous occupa- 
tions reported by female workers and the numbers engaged in each 
of them: 


TABLE 27.—Previous occupations of female garment workers. 3 
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TABLE 27.—Previous occupations of female garment workers—Continued. 
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While in the case of males some 77 per cent had been engaged in 
some previous occupation, less than 29 per cent of females had been 
previously so engaged. Of the 288 previously occupied females 
no less than 212, or 73.5 per cent, had previous occupations directly 
connected with the needle trades. The majority of these occu- 
pations were of a sedentary character, only 10 of the 67 reported, 
or about 15 per cent, requiring work other than of a sedentary nature. 

Cwil condition of female garment workers.—Of the 1,000 females 
examined, 865, or 86.5 per cent, were single; 71, or 7.1 per cent, were 
married; and 63, or 6.3 per cent, were widows. According to groups 
the following percentages were, respectively, married, slagle, and 
widowed: | 

a TaBLE 28.—Percentages of married, single, and widowed. 


Single. | Married. | Widows. 


Per cent. | Per cent. | Per cent. 
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LTS PCRS ee pS ee IS Se a ee ene ee Pe eee ee eee 74.2 10. 74 15 
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It will be seen that the female workers show very different condi- 
tions as to their civil state from the males, only 7.1 per cent being 
married and the remaining 92.9 per cent being either single or wid- 
owed. It will be remembered, among male garment workers over 73 
per cent were married. 

Children born to married female garment workers.—The number of 
children born to married female industrial workers is naturally of 
interest, in view of the influence engagement in an industry may 
have on child bearing. 

The total number of children born to 71 married female garment 
workers up to the time of the examination was 129, or an average of 
1.82 children to each married female garment worker, the average age 
of the married women being 29.39 years, or nearly the average of the 
male garment workers. The number of children actually living at 
the time of the examination was 97, or an average of 1.36 children to 
each married female garment worker. As 32 of the 129 children 
born had died prior to the time of the examination, the percentage of 
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mortality among the children of married female garment workers 
was 24.8 per cent. Referring now to the 63 widows, it was found 
that these had borne 85 children, or an average of 1.35 children to each 
widow. Of these, 21 had died, leaving an average of 1.02 living chil- 
dren to each widow at the time of the examination. The percentage 
mortality observed was similar to that among married female gar- 
ment workers, i. e., 24.7 per cent. Comparing this mortality with 
that observed among the children of married male garment workers, 
it 1s evident that there is considerable difference in favor of the 
children of married male garment workers, their percentage mortality 
being but 15.82,as compared to 24.8 per cent for married female 
workers. 

This is but confirmation of the well-known truism, namely, that 
industrial mothers have a greater mortality among their children 
than the mothers not engaged in industries. 

It is also evident that the number of children born to the married 
female garment workers is lower than that of the married male gar- 
ment workers. The average in this latter group was 3.21 children, 
as compared to 1.82 for married female garment workers. These 
results are, therefore, in accordance with the facts hitherto observed, 
viz, that not only does the industrial occupation of married females 
interfere with child bearing, but at the same time it increases the 
mortality among the children born. This is exactly opposite to the 
effect on infant mortality of a declining birth rate, so far as a general 
population is concerned, this effect being to diminish the general 
mortality among infants. This arises from the fact that, in a general 
population, when fewer infants are born each infant receives better 
care and the diminished number of members of the family renders 
the economic position of each more advantageous. 

Earnings of female garment workers.—Information as to the earnings 
of female garment workers was derived in the same way as for the 
males—that is, from their individual statements. This information 
is contained in the following table: 


TABLE 29.—Average annual earnings of 955 female garment workers. 


Occupation. Amount. Occupation. Amount. 
Miscellaneous workers...........------ $445 || Winisherss.2 2.:.<bcte-sone eae ee $294 
OLAV OLS 5.55.54 ere'x Sata altars 377 || All female workers.......22.........-- 376 


It will be seen, from the above table, that the average annual 
earnings of the female garment workers is much lower than those 
of the males, the average annual earnings of all male garment workers 
being $611.50, or 1.62 times greater. Only one group of females are 
in competition with the males, and that is the group of finishers, of 
whom 111 were finishers in the cloak, suit, and skirt trades, from 
which industry the male finishers examined were also derived. It 
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will be remembered that the average annual earnings of male finishers 
were $486, as compared to $294 for female finishers. The annual 
earnings of male finishers are consequently 1.65 times greater than 
those of female finishers. Hence, they bear practically the same 
relation to the earnings of the female finishers as do those of female 
garment workers to the wages of male garment workers in general. 

As is the case in the cloak, suit, and skirt trade, we encounter the 
same fluctuation in seasonal activity in the dress and waist trades. 

The following chart, plotted from figures in the United States 
Census Report of 1910, shows very well this seasonal variation in 
activity in the women’s garment trades. 


MonTHLY VARIATION OF EMPLOYEES IN YYONENS GARMENT TRADE. 
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CHART 1. 


Number of persons wn families, number of rooms, and number of bed- 
rooms in domiciles of female garment workers.—As, in the case of males, 
in connection with the annual earnings of female garment workers, 
the average number of persons in their families, the average number 
of rooms in their domiciles, and the average number of rooms used as 
bedrooms is of interest. | 

The following table shows these data in the case of 989 female 
garment workers in regard to whom this information was collected: 


TABLE 30.—Average size of family, average number of rooms, and average number of bed- 
rooms is of female garment workers, New York. 


Aver- 
Aver- Total 
Num- | Total ee ~ | Num- | Total age | Num-/ num- Bee 
a ber | of per- ey Der of num- | ber | ber of eonet 
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serva- | fam- ey | Serva- in rooms | serva- | rooms . 4d 
tions. | ilies fislciilee tions. |homes.| in | tions Lait poltend 
home homes Homes 
BO DCLAUOIS ie ee seks eee 619 | 3,572 Dole 623 | 2,709 4,35 614 1, 287 2.10 
Miscellaneous workers....... 187 | 1,094 5. 85 187 818 4.37 185 377 2. 04 
PIMUCHWOLS mass .c cent ates. tee 183 | 1,048 5. 71 183 708 3. 86 181 332 1, 83 
MOLAR EL te tece ke ee ae 989 | 5,709 5.78 993 | 4,235 4, 26 980 | 1,996 2. 04 


Six female workers out of 989 lived alone, an average of 0.6 per cent. 
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From this table, it appears that out of 989 female garment workers | 
but 6, or 0.6 per cent, lived alone, while the average number of persons | 
in their families was 5.78. The average number of rooms in their: 
domiciles was 4.26, and the average number of rooms used exclusively 
as bedrooms was 2.04. The average number of occupants per room 
in their domiciles was 1.35. | 

Hours of labor.—The hours of labor of female garment workers 
were the same as for the males, i. e., 50 hours per week (9 hours daily, 
with a half day on Saturday). 

PHYSICAL DATA. 

Average age of female garment workers.—The average age of 999 

female garment workers was 22.86 years. By groups, the following 


ages were noted: 
TABLE 31.—Ages by groups. 


| Average 
Number. age. 
Years. 
Pemiale Operators ono 255 <eis bots a1 a's sitqeislnn to sive g's o es ie bis os os aaie tin clo 4s to si- Se eae ae 625 22. 64 
Memmale MiMisShere® -ose-cd <2 acetone Se See Soe ie ee ee ees ee 186 24. 40 
Female miscellaneous workers. ....- eee eet ee ee ee 188 22. 09° 


It is seen that the finishers were the oldest group, the operators 
came next, and the miscellaneous workers were the youngest. The 
average age of all female workers was unexpectedly low, being practi- 
cally 10 years less than that of the males. 

The following table gives the age distribution of female garment 
workers by years up to the age of 29, and by 2-year periods for the 


remainder: 
TABLE 32.—Age distribution, female garment workers. 
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Age distribution of female garment workers—From this table it is. 
seen that the highest age incidence falls in the twenty-second year, 
the twentieth year, and the twenty-third year being not far behind 
in this respect. Twelve and eight-tenths per cent of the workers were 
between 15 and 19 years, while 68.6 per cent of the workers were 
between 19 and 25; 81.3 per cent were between 16 and 25, while 92 
per cent were less than 30 years of age. 

The significance of the average age of female garment workers.—The 
low average age of female garment workers, together with other 
internal evidence to be adduced, points to the conclusion that unlike 
males females entered the women’s garment trades as a provisional 
employment only pending their marriage. In the case of males, on 
the other hand, engagement in the garment trade may be regarded as 
a permanent means of livelihood. 

In support of this view we have the following points of evidence: 

1. Thelow average age of female garment workers.—But a relatively 
small proportion of them had passed the marriageable ages. Most of 
the persons of these ages were already married or widows, the average 
ages of these being 29.39 years, but little lower than the average of 
male garment workers (32 years). 

2. In spite of very much lower wages we have the circumstance that 
but 6 out of 989 workers lived alone. The average number of mem- 
bers in the families of female garment workers were higher (5.78 for 
the females as compared to 5.35 for the males), the average number 
' of rooms in their domiciles was greater (4.26 as compared to 3.89), 
and the number of rooms used exclusively as bed rooms was also 
greater (2.04 as compared to 1.58). The number of occupants per 
room was also slightly less in the case of the families of female gar- 
ment workers as compared to those of the males (1.35 as compared 
to 1.37). This indicates that the majority of female garment workers 
were members of families in which they were not the chief bread 
winners. In addition to this the average length of time females had 
engaged in their special occupations as compared to the males was 
considerably less, being 4.63 years for females as compared to 9.28 
years for males, or almost exactly one half. 

Besides this 47 per cent of the female garment workers who had 
married were widows, indicating that when they had become de- 
pendent through the death of their husbands, they entered or reen- 
tered the trade. The low percentage of Lge women among 
female workers, compared to the high percentage of married males, is 
further evidence of the provisional character of the engagement of 
females in the garment trades. 

Still further evidence is contained in the annual earnings of female 
garment workers. These average but $7.25 per week, a sum insuffi- 
cient for complete economic independence in a city such as New York. 
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We see, therefore, that there is a considerable difference in the 
economic status of male and female garment workers. The males not 
only had to earn sufficient money to maintain themselves but also to 
support families, large as a general rule. In the case of the females 
the evidence seems to point to the conclusion that in the great majority 
of instances these girls had homes and were only partially dependent 
upon their earnings for their maintenance. 

Height, weight, abdominal circumference, and chest measurement of 
female garment workers.—The average height of 986 female garment 
workers in their stocking feet was 60.3 inches. The following table 
gives the distribution of the heights observed: 


TABLE 33.—Distribution of heights of 985 female garment workers. 


[Height measured in stockings.] 
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Distribution of heights of female garment workers.—It will be seen 
from this table that 818 female garment workers, or a little over 83 
per cent, were between 57 and 63 inches tall. The minimum observed 
was 54.3 inches and 68 inches the maximum. There was practically 
no difference in the average heights of the various groups of female 
workers as there was in the case of the male garment workers, among 
whom, it will be remembered, pressers were considerably taller and 
heavier than finishers. 

Werght.—The average weight of 986 female garment workers was 
119.9 pounds. If the average weight of females 60 inches high is 
taken to be in the neighborhood of 110 pounds, it will be seen that 
female garment workers are rather heavy for their heights. The 
weights of the females were measured with the subject clothed only 
in a sheet, so the weights given are nearly those of the stripped indi- 
vidual. There was no essential difference observed between the 
weights of the various groups of females as was the case in the males. 

Circumference of the chest.—The average circumference of the chest 
at rest of 986 female garment workers was 31.99 inches. At forced 
expiration this measurement was 31.88 inches and at full inspiration 
the average circumference was 33.24 inches. The average expan- 
sion was, therefore, 1.36 inches. The mean circumference of the 
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chest at rest of 28 male garment workers whose height was between 
60 and 61 inches was 33.12 inches. They therefore exceeded females 
in the circumference of the chest at rest by 1.13 inches. 

Like the males, the average chest expansion was low, being 1.36 
inches for females, as compared to 1.75 inches for males. It should 
be stated, in the opinion of the writer, that, owing to the development 
of the breasts, chest measurements in females are not likely to be 
of the same accuracy as is the case in males. 

There was no significant difference observed between the chest 
circumferences in the various groups of female workers. 

Abdominal circumference.—The average abdominal circumference 
at the level of the umbilicus was 31.2 inches in 956 female garment 
workers. It will be seen, therefore, that the excess of chest over the 
abdominal circumference in female garment workers was 0.79 inch as 
compared to 2.85 inches for all male garment workers between 60 
and 61 inches tall. The average abdominal circumference of male 
workers of this height was also slightly less than that of the females, 
being 30.82 inches, as compared to 31.2 inches. 

Strength of grip of female garment workers —The average strength 
of grip of 990 female garment workers was 16 kgs. for the right and 
13 kes. for the left hands. There were no important differences 
observed in the average strength of grip in the various groups of 
workers. The maximum grips observed were 30 kgs. for the right 
hand and 30 kgs. for the left hand with right and left hand minima 
of 2 kgs. each. It is seen that the average strength of grip of the 
females is less than one-half of that found for the males (i. e., 33.6 
kes. for the right and 31 kgs. for the left hands). The maximum 
right and left hand observations registered for males (65 kgs. and 61 
kes.) are also well over twice the maxima registered for females. 

Evidence of protection against smallpox.—Good vaccination scars 
were present in the case of 907, or 90.7 per cent, of the 1,000 female 
workers examined; 16, or 1.6 per cent, were protected by a previous 
attack of smallpox; 77,.or 7.7 per cent, showed no evidence of previous 
successful vaccination. The previous prevalence of smallpox among 
females was lower than among the males (1.6 per cent, as compared 
to 2.9 per cent). A somewhat greater percentage showed no evidence 
of previous successful vaccination (7.7 per cent, as compared to 4.98 
per cent). 

Pulse rate, blood pressure, and percentage hemogloblun.—The average 
pulse rate noted in 977 observations was 78.8 This exceeds the aver- 
age pulse rate of the males by two beats. The table following shows 
the distribution of the pulse rates observed. 
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TABLE 34.—Disiribution of pulse rate, female garment workers. 


ane Miscel- 
Pulse rate. ee eee laneous | Total. | Per cent. 
% workers. 
ODM OLD Oe eee rsh nee ee aa ge es eae een er ee eG 1 Li Le ee 1 23 0. 205 
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It will be seen from this table that the most usual frequency 
observed was between 70. and 74, with the frequency of 80 to 84 
next in order. The maximum rate observed was 140 to 144 Gn a 
case of hyperthyroidism); the lowest, between 53 and 59 in a normal 
subject. In 71.6 per cent of the observations the frequency was be- 
tween 70 and 84, while in 82.86 per cent of the cases it lay between 
65 and 89. There was very little difference in the average pulse 
rates observed for the several groups. 

Blood pressure of female garment workers.—The average systolic 
blood pressure of 999 female garment workers was 113.39 millimeters, 
while the average diastolic pressure observed was 79.92 millimeters. 
The average pulse pressure was, therefore, 33.47 millimeters. 

The following table gives the distribution of the systolic and dias- 
_tolic blood pressures observed: 


TABLE 35.—Dvstribution of blood pressure, female garment workers. 


SYSTOLIC. 
Miscella- 
Millimeters of mercury. Operators. | Finishers. neous Total. Per cent. 

workers. 
BO GO Soir ois Joanne sons oie e es cies See a tig ee ee 8 0.8 
DOO ata atch iniclate ola v.« ante pia eetes clare coreteeee 57 Ly 15 89 8.9 
AOUPOMOO Cec di hal S. SR do neenisaee 159 44 49 252 25.2 
TRO UO is oid a =. rao 2 sm ae ey een ea 210 58 67 335 3a. 
20M OMEZO ae so Sok eo ares o ae oenic oe See 141 35 45 221 22.1 
130 CONS O Oe cree otc. 2 won aia aie & ce eee 38 18 7 63 6.3 
140°0.149 STs a ‘a Vadis Ged. Toker 7 7 3 £7 1.7 
SOTO MS Geese vente cc ans.c' = blcis cis. c ee ere 2 3 I 6 -6 
L6O MONG Sine epee eee Cass bd Seo 2 DAES ORESEE 2 Ba 4 14 
NOON OS oe elem tae oases cas esac LR Boe OSGE SoErs 2 3 .3 
180'to ISOs 5. cD ace sie au coc nea eeioss [iis.. Peete ich sea Soe 1 = | 
Totalas.). SsSseer ee wees aos Soe ees 625 185 189 OOON |) Re oR ees 
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TABLE 35.—Distribution of blood pressure, female garment workers—Continued. 


DIASTOLIC. 
Miscella- 
Millimeters of mercury. Operators. | Finishers. neous Total. Per cent. 

workers. 
LOS. Sih tl RR ale Se hip oa aa RAS 14 3 2 19 1.9 
ROMO Meese oft BAe oy ccvera oes earctee stator 79 18 25 122 12.2 
7 ONICHA eis ieee Se ae an ae aes at 224 62 74 360 36.0 
BOSC orcas icWecedian es aprystaxsesemsate ser oe 173 60 54 287 28.7 
Moe oie Se oes aM eC atase 101 35 19 155 15.5 
OTS RS = A, eee ea 27 4 10 41 4.1 
|G Cs ia aaa i nals olin ie ier pe ein 5 2 3 10 ie | 
PZ0TO TDA. oor es Bee ro .c Larsaajtiayerte'= | Sete ra iene = = ib 1 2 .2 
DAR Day Sear aces ple eee eter Oa ee ire oneseoe ae 1 2 2 
“TES Lee Sig i ee ee Sle ne eee nee ie ee DERE LM Nt aN ae hala race 1 me | 
PROGHIC sh cet Mtl ceo haa eee ees = 625 185 189 O99nI 2 Saotee ce wee 


It will be seen from this table that 808, or 80.7 per cent, of the 
systolic pressures observed lay between 100 and 129 millimeters, 
while 802, or 80.1 per cent of the diastolic blood pressures lay be- 
tween 70 and 99 millimeters. Fourteen systolic blood pressures, or 
1.4 per cent, exceeded 150 millimeters, while 8, or 0.8 per cent, were 
less than 90 millimeters. In the case of the males 165, or approxi- 
mately 8 per cent, of the systolic pressures reached 150 millimeters 
or more. We therefore find pathological hypertension about 5.7 
times as common among the males as the females. Undoubtedly 
factors in creating this difference lie both in the low average age of 
the females and also the greater uniformity of the latter as to age, 
over 92 per cent being less than 30 years. 

In addition to this we find very few of the females had ever fol- 
lowed any other than a sedentary occupation. These two facts 
would account sufficiently for the absence of any large percentage of 
hypertension among the females. 

Hemoglobin percentage of female garment workers.—As was the case 
in the examination of the males the Tallquist scale was used in com- 
puting the percentage of hemoglobin in the blood of female garment 
workers. These determinations are subject to the same corrections 
as forthe males. The average hemoglobin, as computed by this scale, 
was 77.8 per cent, a reading which is probably about 8 per cent too 
low (see under examination of male workers). Considering readings 
below 75 per cent hemoglobin, on the scales employed, as being sig- 
nificant of deficiency of hemoglobin in the case of females, who give 
normally somewhat lower readings than males, 118 or 11.8 per cent 
of the female workers had hemoglobin percentages below 75 per 
cent. 

The table following classifies these observations according to the 
observed percentages. 
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TABLE 36.—Hemoglobin observations below 75 per cent, female garment workers. 


Ootupaton, Below | Below | Below | Below | Below | Below | Below | a, 

OPOTalOrsn 2. oc. ceccwseeleseesececes 2 32 30 il Poi dees eeepees iI 68 
UUM SHOTS: = tase actaoe Sates wine restore re ee noeee 11 10 1 i pS eee 24 
Miscellane@Ous. <.cccccwcketiciovsscesicose 2 9 14 d Mig (eee rer et Cee oe ||| Sea 26 
TO tase Retains ecisbe tees waeeetsee 4 52 54 | 3 3 1 1 118 


Per cent of total observations (994) having hemoglobin below 75, 11.9. 
Maximum observation, 95 per cent hemoglobin. 

From this table it will be seen that 4 of the recorded percentages 
were below 73 per cent, 52 below 72 per cent, 54 below 70 per cent, 
3 below 68 per cent, 3 below 65 per cent, 1 below 60 per cent, and 1 
below 55 per cent. 

The minimum reading was between 55 and 50 per cent. Among 
males the number of observations below 80 per cent (which in the 
case of males with scales employed was held to be indicative of be- 
ginning anemia) was 96, or about 4.2 per cent. It is thus seen that 
anemia seemed to be about 2.8 times as common among female as 
among male garment workers. 

Development and nutrition of female garment workers.—The remarks 
previously made with respect to observations as to the state of devel- 
opment and nutrition of male garment workers apply equally to the 
females. : 

The following table gives the state of the development and nutri- 
tion of female garment workers, as classified by the examiners: 


TaBLE 37.—NState of the development and nutrition of female garment workers. 


Development. Nutrition. 
Occupation. = = = 5 a = 

AYE SEAS SEND BEL) SSRs Ghee Ae ss 

S hy A ne Cele 8 ) hi a= Hy 8 ow g 

iS) oD oss >) ° C) ° iS) i) (os) o (S) D iS) 

o) Ay re AY Ay Au a i) Ay By Ay py mu a 
Operators.....--..- 441 | 70.6} 154 | 24.6 | 30] 4.8] 625] 404 | 64.5] 177 | 28.4 | 44] 7.1 625 
Finishers cee: o- 112 | 60.2 60 | 82.2 | 14} 7.6) 186] 109 | 58.6 58 | 31.2 | 19 | 10.2 186 
Miscellaneous. . .-- 109 | 57.7 6L 32.2) | 19 | 10.1 | 189 | > 1084) 57.1 54 | 28.6 | 27 | 14.3 189 
IANS aise 662 | 66.2 | 275 | 27.5 | 63} 6.3 |1,000| 621 | 62.1 | 289 | 28.9 | 90} 9.0 | 1,000 


From this table it would appear that the operators constituted the 
best developed class of female garment workers, 70.6 per cent being 
said to be well developed, 24.6 per cent fairly developed, and 4.8 per 
cent poorly developed, while miscellaneous workers made the poorest 
showing, the figures being 57.7, 32.2, and 10.1 per cent, respectively. 
The general percentages for all female garment workers were 66.2, 
27.5, and 6.3 per cent for good, fair, and poor development. In regard 
to the nutrition 62.1 per cent of all female garment workers were 
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regarded as well nourished, 28.9 per cent as fairly nourished, and 
9 per cent as poorly nourished. We find, according to the opinion 
of the examiners, a parallelism between the state of the nutrition 
and the development of females. The observations recorded in 
regard to the development and nutrition of the males show a con- 
siderable preponderance of those regarded as well nourished, com- 
pared to those whose development was also considered good, the 
former class being greatly in the majority. It is thought that this 
arises from the fact that greater variations exist in the muscular 
development of the male. There is probably a greater similarity 
in the lives of females, as regards influences affecting their develop- 
ment than in the case of males, temperament, disposition toward 
exercise, the choice of an occupation, and similar circumstances 
often having a marked influence upon male development, whereas 
in females, it seems reasonable to assume, with their lesser inclination 
to violent exercises, coupled with their usually indoor life, that the 
influences affecting their development will be far more uniform than 
in the case of the male. 

Pelvic measurements of female garment workers.—Observations as 
to the pelvic measurements of female garment workers were made 
in 825 instances, the measurements taken being the external conjugate 
diameter, and the distances between the anterior superior spines and | 
that between the iliac crests. 

The following averages were found: 


AUCTION SUPETIO“’ BPINCS: .. ..2..c-5-0004ce+5-- tee 5 See Nae ean 24. 37 
EEOC ONG wee ee dn ative eas se ee eee me oes oes wee 
Peleria €en MONG. Li Seed. Ede wa sats daed ete ipl wee! 19. 08 


' Among the 825 thus measured, 5, or 0.6 per cent, had generally 
contracted pelves of the justo-minor type, and 4, or 0.49 per cent, 
had_flattened pelves. 

General physique of female garment workers.—The general im- 
pression of the physique of female garment workers was not un- 
favorable on the whole. Their condition of youth and the lack of 
family responsibilities which they enjoyed, naturally made for a 
greater cheerfulness and vivacity on the part of the females which 
would intensify such favorable impression. As a class they were 
inclined to be short and rather stocky with a tendency to overweight. 

As stated elsewhere in this report, with males, engagement in the 
garment trades seemed to them the serious business of life; the 
necessity for obtaining work paramount. With the females, on the 
other hand, in the majority of instances the attitude toward their 
work showed that they thought of it as provisional only, the expec- 
tation of marriage and the establishment of a home being always in 
the background. 
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DEFECTS AND DISEASES OF GARMENT WORKERS. 


Statistics on defects and diseases.—The defects and diseases in males 
and female garment workers were observed and recorded in 3,086) 
instances, 2,086 males and 1,000 females. The total number off 
defects and diseases observed was 13,457 of which 9,541 were presenti 
in males and 3,916 in females. This gives a general average of 4.36) 
defects or diseases per person examined, the average number of defects: 
per person being 4.57 for males and 4.33 for females. Classified byy 
groups the average number of defects and diseases noted to each 
person examined was as follows: 

Males.—Operators, 4.38; pressers, 4.62; finishers, 5.04; tailors, 4.33.. 
5.63; cutters, 3.77; miscellaneous Sere 4.17. 

Females.—Operators, 3.63; finishers, 4.49; miscellaneous workers, , 
Only two per cent of those examined were found free from defects: 
of any kind. 

It is seen that tailors among males, and finishers among females, 
were, as a class, the most defective, followed in order by finishers, 
pressers, miscellaneous workers, operators and cutters among males, 
and miscellaneous workers and operators among females. The: 
following table gives a list of the defects and diseases observed in 
garment workers: 


TABLE 38.—Defects and diseases observed in 2,086 male and 1,000 female garment workers. 


Male workers. Female workers. Total. 
Defect or di 5 : 5 
ease. ° ” 5 ° on 
efect or diseas é ; ef : g 2 E xg : g 
2 gq A ci hrs ee = brn g B 
S mee a SU Se} Bas Tes 
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H : . ; 4 
Ol se te Pee Ol Rt pee) |i Shed Sei ee 
Abscess: 
Connective tissue, head.|......|--....|--..-- dois eee. stank. estes y Ieee I 
Dental periosteum.....|...... LT 5, see allisce Sie, el Me crerees eee 1 ee a) (Re ee 1 1a eae 
Aone vulearisicold. . 22 base: 33 13 11 3 @ [eae. 5 31 7 10 63 48 121 
Addison’s disease...-...2.-|-....- f OR Re aeereel acronis Soc onc soa S Sacral miacae eee 1 
Adenoids, stick. Jasgee- ae Sil adds omens s HE ees Spee ircs tie Cae ere 1 3 4 a 
EXGeNONIA Of DECASUSES. oh cicc| aise oe eee slcao one cssereslerenreer emer til Re rs Hg asl ae 1 1 
Adhesions, intestinal, post- 
operative Se eres Ee egies | AE «che SRNR Pees died: HR es LE clawe Sa stas eke s Sees 1 1 
EAM STMISTI sf8)3, Sh Recbevave o Bieieie 4 Fes he al ee eR eae Fe a tae a Ra er al eee een eR A PSs 1 
Ui cubs’ eae ee aS aeee 19 18 5 2 1 | SESE (4) (4) (4) AD Soe aes 45 
Alopecia areata.........-..- 1 fe ee oor eee nem MP ge ea eee || tenes nae el a OS Se Det ee 2 
NAT OLY. OTA si ase 6 aS5 a sake o.chev sil Stale colevel Ieee ebeIete ereiaere © laieioie oe liso erase ie resveratrol 2S) Nps ea pane SMES 2 2 
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AGUOMMR aN — oats ses cous sa oe 37 31 23 3 alee 68 24 26 96} 118 214 
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OMCWOSGE Sere seek eee 5 OSAP ae Spies ren ate (eA alas eo 2 So ee dieses 1 
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1 Female urine not tested. 
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TaBLE 38.—Defects and diseases observed in 2,086 male and 1,000 female garment 
workers—Continued. 


Male workers. Female workers. Total. 
5 5 
i : . Ba . : ov n 
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TaBLE 38.—Defects and diseases observed in 2,086 male and 1,000 Cee garment 


workers—Continued. 
Male workers. Female workers. Total. 
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3 B.\ a 1S? = EE & Q © Ss 8 a re 
oy = A ‘3 5 [| 4" a A 1A S ® } 
fo) Ay By I oe o) e+] ei > ies es ea) 
DilataloncofMeartd 2s osnce lee ee clee tee dies ors S| ere oe aes ee PE iil eee. 1 1 1 2 
DUA TAVOIM: OLS POTN Clase seca) ea tesa toe il ee cece leer ol ease ese lie: ERR ee L iL 
Dislocation: 
Congenital of hips....-. 1 bese ees Epes SBS ada pen [meme aba ety ens |S at ME Sole ee 1 Ee eee ae 1 
Head of radius (old)....|....-- Ee es sl ce La [ee A NOS nce eS Ried es So a ard co ye eer 1 
Hip joint(old) -....-...- Pol ceiadlos sound Magtem aang atte ae ties lo oak alee ae Paid sae 1 
Shoulder joint (old) ..-. sa gee se ew eA Lae Beall pee nell aes eMal lpn eke ay pales gk Sih lame Dees 1 
DySMenOrmheen actswensae cess salle cecal ea ieee sone aeaiaes 125 29 AG sce 200 200 
MentbranOuUs.soiies os)os sd oelenels cabs 5) ve tesa eatanleesiocalae ct oales Saale asens ag eee 2 2 
PUCTOUUG 2 te Poss bse See 9 5 3 Ue ae Se 1 5 2 i) 19 8 27, 
Elongation of uvula.....-.-- il 7 Ip Fn | Rae ee 1 te | Se aoe 1 10 2 12 
Emphysema of lumgs...2. 2 22 30 12 Gol eeiete St) am S a pees 1 70 2 72 
Empyema of antrum: ....:|os<e-- We a ates ole atte teks oll Site eee Pree ee Ne eee il Boar. 2 
Empyema of frontal sinus. .|.....- De ea Rook peas tl OEP RS Pees peer Al ed es A ee Qleiaete 2 
EMGomoeuribisy CHPOMC. 20). |ewck ac loace = clace in clecee alee acd eae ee 3 8 Salina ae 14 14 
MULE O PION cbc cae t arncck as eee tis ame Sire ae ey (A wel pa MAE ae oop ee (eae Ue, Ieee fide ssevaees 1 
EUDUCPSY occ Se coved aes ome te oe Pisce itera orinenel cut Sel- Soe eel co cai ee algae i: 1 
IE DipWOla nhs: 2.7. bo deee che tsceee Doce Pi age Seal sors 2 Cllr cet arctica pee babioke alana 1. ie 1 
Fe pistherteis rans 2 ce ae looebaele se ol cess oe Seo pectin Sia neces De ares ses 3 1 1 
Exostosis, metacarpal Domes |....>s<\|.+ «2 4. |-2- 1}. > 25s laces cabee LW. eache Peeples 1 1 
Bxostous ofrib. 82.0 4 ee ee ag A Epa ce il 1 
Favs: (GMSeCnalls). <2. fcalonss salaioct slnse olan |e cokes tee Sal ee ee 1 uy 
Bayuas of sealp(0ld)- .22-.--)-- 2.4: i Dares, See ee SPO Se Ail teen ell) [RE Se | ane, (2 TR TS Bib eestor 3 
MecalaipachOn. 5 -.5. 0.5 oshosiks alee ca luse pelo 2d ae ae eee al aaah Dds cs ch cay 1 1 
Eibroid pathisis.<—.<.. sels ee 1 1s a ee) ans See Mates sgl acs La Z 1 3 
PE HORONIA, OF DUCAST ..<,c% stem lstece Solan <b ope cen cle tee cee eel a eee epee i See eee 1 1 
Mssure; ual Bo Joong es By eccBic alee shocmesle neb See eae 3 1 Ae eee 1 4 5 
BEVIS GMO) uma toes eee ee 1S ee ee Se CR ater Pater nts Seth neribn Oe oe yiel catae ee Pe Ea ees are i 
Flat fect: 
Slighiisiisaacseseeceees. COs) obi 20 2 3 i 25 8 4) 147 38 185 
Moderates... osc. hei 163 96 52 10 7 7 84 30 39._|- 330 147 482 
WIOVOROK a tac: fies ns ee 66 28 16 1 4 2 7 3 i Bs an as & Le 23 140 
PIStCCIWO PClVIS oe 5... Mic sl ostse ee She ollie ee ere tee neler a] oni eases 2g Sees 4 4 
HENAN CEU OSI Spey. ape eerie eco OSes alos seis lescrebea oll a oeeters | Semele Bicgg | eee Shears 3 
Ganglion, extensor tendons 
CC Rae ae Sr eras ene ahs Sa ih Pal eegaslice eactee ee atom ole. eee ee 2 h 3 
Gastritis: 
PNCULORCAL Se saeco: 71 een ios Ap 1 LS) ee as al eee er eae 4 1 5 
CHEOMICL So. 0s5-c5c5) = a 4 | eel Pees ae es 14 5 8 16 27 43 
Gasitic MEUROSIS. «boca... > Safe dee es seas ae See eas deel. chicks coe Sete s eee ce eee ee De fersaee rf 
Gastvic meer. c.02 3.4.2.5. - i ee es eat el aes oS aoa 2h lh 3 | 2 5 ‘4 
TAStPO-CHICMS so 52 <a oa kins | se balee ends Scie ose pienle sce eel eRe 1 ale eS Sea e 1 1 
Gasttortheaeasaosasenscse ce Each cake set cd cast seca Al. oat alte moon Sach tae Ti sleeeante 1 
IAUCOMIG 2 2 enc teste ces cteteek,~ 5 Dh tase sollinee wc alos Obie ot nc OR REIE an Bole oo oe a tb, Testes 1 
GlOOUaSa ao he sees ees LS ete ae SP, Si sea |G IRE Fae SA ON (ere Oey I ARES TAE. i oy ene se 1 
Glyeosuria, transitory... 2). ..\.,- AN Rratnetanl a cok calats Sncne tenes BT ee er Ea aoe elena ei dhe Se 1 
Goiter, parenchymatous. se On leseeer fe) (eee tae a Cee GS, le 1 Ale oats 4 5 9 
Golden nea @ 2. aol 6 5 = eee Ui es Pa es See ee ee Tin everest. 16 
Gynecomastia... 5222 .2-.2.% Lisl rane ole heen detee be x) age eee sence ee be elA betes eee iF ere aS 1 
ea HvlxeVicleu Sos. eos clcisee 26 24 oh Dears 5 ae oees [ee nn 39 § 12 58 55 ne 
FI amtiMOMr OG: mis o4-c~.coee 5 iL ey eck close tac eemee 5 iL 3 13 9 22 
TLGEOU P< sack coed Sete crit wakc <u caep toe cter |e. s Haees aohomeeee 1 (PS ee SAS RE IN Sees 1 1 
PP AV HO VOR: 2S atenaicio eines as 2 oe AF, | sid Frets Poors | oe wpa aft cag aaa eeeAmel scemtaeiete Sec ciara tom 5 [Breer 1 
Le leven\evdal GO 5 ben oe see Ey P ke cle Sqer|s as lace eic Une eee Nees ote ee i eS 1 
ELOTTUIGTABUG © epee s.chcynio cee eam sore ae oe poe .c Mactan os geile ea & email 2 ig Sees erie 3 3 
Hernia: 
Left inguinal— 
Incomplete.......- 5 9 SON actos fA eS Ae S| eee aS ee Walstaet 17 
Complete... o.0.2.55 a 12 5 LD eat are ae Ti oes ee eee 25 1 26 
Right inguinal— 
Incomplete........ 13 13 2S Se I sod caiesabwa paca omens 30 Vs, seers 30 
Complete .......... 10 9 Bide Simi s aie Sn waloe ee See eal ee en are yA eee 23 
Double inguinal— 
Incomplete........ 9 19 Sabeeece Dlacc tg adeteateecme mate ee BQ) tenis 2K 32 
Complotense.....:--|223. 0. 7 3 1 bcc 2k.colt ect octets Beene 1 eee Be 12 
HOMMOED see ee ca wick -\\asecae 4 TDs ies Se Ae Soe cee eee RE oe rem) Sime 1g SRN Ones end 5 
Unioiltcaly.: sae gee enc 1 1 1 BR, Deibe oles Sears eae Wes a3 23 ain eee ee 3 i 4 
Vomiraliss. cewseaeeued as 24: Bakes 2 Lips beuleae do (oaebasl enh ae 1 5 1 6 
Herpes: 
Maclals <p Oct eevee Fl ae ir DSS, Spt he a 8 Sr a rn ere Seas“ Te Race 1 
Genital H2eoe 7 esses BT asses el RS drach coin Pearce ees Tete an RE TUNES CE Peano en Dll peevaiss 2 
High blood pressure....... 40 91 22 12D cere 6 5 3 | 165 14 179 
Hodgkin’s disease.........- Leics scales eedelaee bwalta os beme eed ale atile-ga 9c.) acta a ate maaan de ajoteas s 1 


57 


TABLE 38.—Defects and diseases observed in 2,086 male and 1,000 female garment 
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TABLE 38.—Defects and diseases observed in 2,086 male and 1,000 female garment! 
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TABLE 38.—Defects and diseases observed in 2,086 male and 1,000 femate garment 
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TABLE 38.—Defects and diseases observed in 2,087 male and 1,000 female garment 
workers—Continued. 


Male workers. Female workers. | Total. 
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Average number of defects 
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The number of defects and diseases recorded is very large. It 
should be borne in mind, however, that it was the practice to note 
all defects present. A large number of these undoubtedly were of 
minor importance and did not impair the health or the efficiency of 
the individual concerned. 

On the other hand, a large number of the defects or diseases did 
impair more or less seriously the health or efficiency of the subject. 
In many cases the presence of such defect or disease was unsuspected 
by the individual, who, in every instance, was given advice as to the 
proper steps for correcting the condition. Owing to the arrange- 
ments previously referred to, which were made with Cornell Medical 
School, many garment workers were referred to this dispensary, when 
they had no family physician, and others were referred to their 
family physicians. The workers did not avail themselves in every 
instance of this advice, but a total of 421 workers, 378 males and 91 
females, reported at the Cornell clinic for treatment, besides those 
who went to their family physicians. 

Glancing over this table it will be seen that certain defects and 
diseases were exceedingly common among garment workers. It 
should, however, be stated at once that no class of disorders peculiar 
to the garment trades were found, or which would not probably be 
found with lke frequency in similar groups of workers engaged in 
sedentary, indoor occupations. 
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Frequent or significant defects and diseases.—Proceeding now to the 
discussion of the more frequent or significant defects and diseases 
among garment workers, the following shorter table of such defects and 
diseases, together with percentages of incidence in males and females, 
is inserted at this point for the sake of convenience in reference: 


TABLE 39.—Frequent or significant defects or diseases among male and female garment 
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Anemia.—Only mild grades of secondary anemias were found to 
be present, asarule. The lowest percentage of hemoglobin, according 
to the Tallquist scale, encountered among 1,998 male garment workers, 
was 65 per cent and ee 50 and 55 per cent in 999 females. Four 
and six-tenths per cent of the males had percentages of hemoglobin 
below 80 per cent and 118 females, or 11.9 had percentages below 75 
per cent. Considering that the scales used, gave readings on the 
average of from 8 to 10 per cent too low, and that males usually show, 
on the average, about 5 per cent higher percentage of hemoglobin than 
females, it is thought that the percentages herewith reported are very 
fair, so ee as the males are concerned. The condition of the blood of 
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females can not be regarded as being so satisfactory, in view of the 
fact that low percentages of hemoglobin were about 24 times as fre- 
quent among females as among males. The fact that a large pro- 
portion of the females examined consisted of young individuals, of the 
age at which mild types of chlorosis seem rather common, helps to 
account, to a certain extent at least, for the greater frequency of low 
hemoglobin percentages among females. 

Another factor, undoubtedly of importance, is the greater variety 
in food, chosen by males as a sex, their heartier appetites, and, to coin 
a phrase, their better dietetic instinct. While the observations show 
that, as a class, the females presented good nutrition, malnutrition, 
among poorly nourished females, seemed more marked than in the 
case of the males. 

One point was well emphasized by the determination of the hemo- 
globin percentages. This was the unreliability of the attempts to 
determine the richness or poverty of the blood by the appearance of 
the individual. Many of the workers examined, who, judging by their 
pallor, or the color of the mucous membranes, would be considered 
anemic upon this evidence alone, had, upon estimation, a normal per- 
centage of hemoglobin, whereas, in a number of instances, individuals 
whose color was apparently good, had hemoglobin percentages decid- 
edly below the normal. 

Albuminuria.—The urine of the males only was systematically 
examined. As a result of the examination of 1,512 specimens, 45 
urines, or 2.98 per cent were albuminous. In 11 cases, at least, other 
sions of chronic nephritis, such as hypertrophy of the heart, and 
hypertension were present. In a majority of the instances, however, 
the fact that the urine might be albuminous was not suspected from 
the condition of the individual until the specimen was examined. 

Appendicitis, chronic.—Chronic appendicitis seemed more preva- 
lent than might be supposed, this condition being diagnosed upon 
the history of previous attacks, tenderness and signs of past inflam- 
mation in the right iliac fossa. The condition, contrary to the usual 
observations, was found to be nearly three times as common among 
females as among males, being diagnosed in 1.7 per cent of the females 
and 0.6 per cent of the males. Thirty additional males, or 1.4 per 
cent, and 19 females, or 1.9 per cent of those examined had under- 
gone previous appendectomies. 

Arteriosclerosis.—Sixty-five males, or 2.86 per cent, and three 
females, or 0.3 per cent, gave well marked indications of arterio- 
sclerosis. The great preponderance of this observation on the side 
of the males is well accounted for by the greater average age of the 
males. 

Chronic bronchitis and emphysema of the lungs.—Chronic bronchitis 
and emphysema of the lungs seemed relatively frequent among male 
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garment workers but more than 3 times less frequent among the 
females. Chronic bronchitis was present 81 times and emphysema 
of the lungs 70 times among the males examined, while these condi- 
‘tions were found only 11 times and twice each among the females 
examined. The respective incidences of these two diseases were 
‘for males 3.87 per cent and 3.35 per cent, while, for females these 
were 1.1 per cent and 0.2 per cent. Among males instances of these 
diseases were found principally among pressers, finishers, and tailors, 
the latter having the highest percentages, both of chronic bronchitis 
: and emphysema of the lungs (5.56 and 11.1 per cent). 

It 1s seen that the frequency of these conditions was greatest in 
‘the oldest class of garment workers, viz, the tailors. It is thought 
that there are two causes which would predispose toward chronic 
bronchitis and emphysema of the lungs, so far as garment workers 
are concerned. The first is the sedentary posture, in the case of 
tailors and finishers, the second, and previous occupation in trades 
requiring severe muscular exertion in the case of the pressers. 

The diminution in the respiratory excursion of the ribs entailed by 
‘vicious postures in sedentary occupations favors the early calcifi- 
cation of the costal cartilages, thus predisposing to the development 
of emphysematous conditions of the lungs, while the fixation of the 

thorax, determined by strong muscular efforts must also be regarded 

as a predisposing factor in the development of these conditions. 
More stress has been laid in the foregoing on the incidence of emphy- 
sema of the lungs than that of chronic bronchitis for the reason 
that in the majority of cases, the bronchitis was secondary to the 
emphysematous condition. 

Color blindness.—It was thought it might be of interest to deter- — 
mine the incidence of color blindness among garment workers. The 
Holmgren set of test worsteds was used for this purpose. Fifty- 
six, or 2.7 per cent, of the male garment workers were found to be 
color blind while only 1 of the females, or 0.1 per cent, was so affected. 
While it is well known that color blindness is decidedly more com- 
mon among males than among females, the very low incidence of 
color blindness among the females examined is doubtless due to the 
selective influence of the dress and waist trade. Fabrics in the cloak, 
suit, and skirt trades are woolen and for the most part dark or neu- 
tral in tint, while the colors of the fabrics in the dress and waist 
trades are likely to be bright and variegated. Color-blind persons 
would be at considerably more disadvantage in the dress and waist 
trades than in the cloak, suit, and skirt industry, because of the need of 
matching fabrics, combining tints, and selecting variously colored 
thread in the former occupation. 

Chrome constipation.—Approximately 22.3 per cent of the males 
and 26.8 per cent of the females examined suffered from habitual con- 
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stipation. A considerably larger number, while not habitually con- 
stipated, complained of the state of their bowels, as to irregularity, 
attacks of constipation, and the like. Among males this condition 
was most frequent in tailors with 38.9 per cent, next in cutters, with 
29.2 per cent, finishers with 26.9 per cent, operators with 26.6 per 
cent, and lastly the pressers with 12.5 per cent suffering from habitual 
constipation. Among females habitual constipation was most marked 
in operators, with 27.3, while both finishers and miscellaneous workers 
were somewhat less constipated, their percentages being about 21 
per cent each. 

Among males it is probable that the standing posture of pressers, 
together with the twisting movements of the trunk in their occupa- 
tion, may account for the considerably lower percentage suffering 
from habitual constipation in this group. 

It is true among cutters, who work also in a standing posture, that 
the percentage of those suffering from habitual constipation is high. 
The cutter, however, is not required by his occupation to put forth 
the muscular efforts of the presser, nor are his movements likely, in 
so great a degree, to bring the muscles of the trunk and abdomen into 
play. So far as females are concerned, the predisposition of women 
to constipation is well known, owing to their usually quiet life, 
weaker abdominal muscles, and lack of regularity of habits. 

In addition to purely occupational conditions, such as defective 
posture and the sitting position which favor habitual constipation, 
it would seem that certain dietetic factors in the case of garment 
workers predisposed to this condition. 

The use of green vegetables and fresh fruit among garment workers 
- was small, and milk was very generally drunk, especially at lunch 
time. Perhaps, however, the most important personal factor in 
inducing this condition was the very general neglect on the part of 
garment workers of forming regular habits of defecation. Leaving 
their homes for their work hurriedly in the morning, the visit to the 
toilet is put off for some more convenient time and is too often for- 
gotten in the stress of work at the shop. 

Resort to laxatives and purgatives was very common among 
garment workers. Many of them had the ‘cathartic’? habit, the 
individual stating that his bowels moved only when some purgative 
was taken. In connection with habitual constipation the number 
of garment workers suffering from piles was considerable, 241 males, 
or 11.5 per cent, and 66 women, or 6.6 per cent, suffered from external, 
internal, or mixed piles. 

Defective hearing.—Impaired hearing seemed to be relatively 
common among garment workers. The hearing was defective in 
281 males, or 13.4 per cent, and 65 females, or 6.5 per cent. One 
hundred and forty-two males, or 6.8 per cent, and 75 females, or 7.5 
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per cent, were found to be suffermg from chronic catarrhal or from 
suppurative middle-ear disease. Among some of the females with 
this condition the hearing was, as yet, not demonstrably impaired, 
while in some of the males with defective hearing, apart from collec- 
tions of wax, no changes were visible in the tympanic membrane. 

Until further comparative data shall have been collected by the 
examination of workers in other industries, it is, of course, impossible 
to say to what extent garment workers suffer from impaired hearing, 
as compared to other groups of workers. There seems ground, how- 
ever, for the belief that the number of persons suffering from impaired 
hearing among garment workers is in excess of that in the general 
population. As will be discussed later, a very large number of chronic 
catarrhal affections of the nose and throat were present among gar- 
ment workers. It is probable in many instances that the chronic 
middle-ear disease observed to be present resulted from an extension 
of the catarrhal condition of the nose and throat. 

Effects of noise-—Apart from catarrhal conditions, the effect of 
exposure to continuous noise is well known to impair hearing. The 
deafness of boiler makers and riveters is proverbial. Garment 
workers are by no means free from the effects of noisy conditions. 
Several banks of sewing machines, all electrically driven, produce a 
vibratory roar which, through the years, can not be without effect 
upon the hearing apparatus. 

Defective posture.—Although the figures in the table show that 582, 
or 27.9 per cent, of the male workers, and 114, or 11.4 per cent, of 
the females had defective posture, the actual number was considerably 
sreater. At the outset of the examination, unfortunately, data as to 
the posture were not collected unless this was bad. Later, notes of 
the posture were taken in the case of 1,073 males. 

The following table gives the number and percentage of good, fair, 
and bad postures observed in this group: 


TaBLE 40.—Posture of 1,073 male garment workers. 
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It will be seen that among 1,073 male garment workers in 21.7 
per cent the posture was good, in 27.5 per cent was fair, and in 50.8 
per cent the posture was bad. ‘The finishers, with 60.6 per cent of 
bad postures showed the highest number of postural faults; the 
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cutters with 23 per cent of bad postures held themselves the best, 
on the whole. 


Varieties of bad posture.—Two main varieties of bad posture were | 


distinguished: First, the kyphotic posture, with rounded shoulders, 
contracted chest, arms dangling forward, the normal curvature of 
the lumbar spine partly obliterated, the belly muscles relaxed, the 
buttocks flattened, and the knees partly flexed; and second (for want 
of a better name), the ‘‘slanting backward’’ posture, in which the 
abdomen is protruded, the upper part of the thorax leans backwards, 
and the weight is borne in a large measure upon the heels. 

In the first posture the principal strain seems to be borne by the 
spinal and sacro-iliac ligaments; in the second by the pubo-femoral 
ligaments. 

Combinations of both postures were also met with. 

The vicious element in both these postures hes in the circumstance 
that a disproportionally small amount of the strain of keeping the 
trunk erect is thrown upon the body muscles, while the stress upon 
the bones, ligaments, and joints is disproportionately great. 

The following photographs (Plates I-III) give a good idea of these 
postures as observed. Nos. 1 and 2 show the “‘kyphotic”’ posture, No. 
3, the “slanting backward”’ posture, No. 4, a combination of the two. 
That such postures are by no means a necessary accompaniment of 
occupation in the garment trades is shown by the fact that many 
workers were seen whose muscular development and postures were 
excellent in every way. 

Effects of previous military traaning.—In view of the foreign birth 
of the majority of garment workers, the question will at once arise 
as to the effects upon the posture due to compulsory military train- 
ing. It may at once be stated that military training in the youth 
of the individual exerted a prolonged and favorable influence upon 
the posture. The following figures (Nos. 5, 6, 7, 8, and 9) show 
the excellent postures of several garment workers who had received 
military training during youth. The case of the subject. shown 
in figure 9 is especially noteworthy. This individual, now 59 years 
of age, served in the Austrian army about 26 years ago. Although 


now the subject of mild emphysema of the lungs and chronic bron- — 


chitis, he suffers but little inconvenience from this defect and does 
his work easily. It is seen that, apart from possessing good muscular 
development, his shoulders are flat and his posture excellent. 

Effects of physical exercise on the posture-—The following photo- 
graphs show young garment workers who, though having no previous 
military training, were interested in physical exercise. The subject 
in figure No. 10 is particularly interested in swimming, No. 11 in 
wrestling, while No. 12, originally an ironworker, maintains the 
excellent muscular development acquired in this trade by regular 
exercise. 
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Fig. 1.—Kyphotic posture. Fig. 2.—Kyphotic posture. 


Fig. 3.—Slanting backward posture. Fig. 4.—Combined kyphotic and 
slanting backward posture. 
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Excellent postures in garment workers, the result of previous military training. 
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Fig. 10. cient Fig. 12. 


Excellent postures in garment workers, the resuit of physical training. 
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While some allowance should be made for added excellence from 
conscious pride in their physiques, so far as the posture is concerned, 
still it seems quite evident that these young men, so long as they 
still take interest in the condition of their bodies, will suffer no 
harmful postural effects from their occupation. 

Posture of females.—While the postural habits of females were 
not studied so carefully as those of the males, still it was evident that 
defective postures were not so frequent among them. In the first 
place, the modern corset appears to be a decided aid in preventing 
very bad postures. Secondly, consciousness of the personal appear- 
ance is a far more powerful influence in females than it is in males. 
Inasmuch as until very recently the prevailing styles and the type 
of corset used are not becoming unless the posture assumed by the 
wearer be more or less correct, we have in females a powerful incen- 
tive to good postures which is not operative for males. Besides this, 
In females their average age was so low that as a rule the normal 
tendency of human beings to ‘‘slump”’ when habitually sedentary 
had not as yet time to overcome the operation of other influences 
which in females tend to make for a good posture. 

Spinal defects.—In connection with the discussion of posture, 
reference will now be made to the occurrence of spinal curvatures 
among garment workers. A large number of such defects were 
noted among the workers examined. It was a rather rare circum- 
stance to encounter a spine completely straight. 

The following table shows the types of spinal curvature met with, 
the frequency and the extent of such defects: 


TABLE 41.—Spinal defects of male and female garment workers. 
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It will be seen from this table that there were 1,050 cases of spinall 
curvatures of all kinds among males and 205 among females, a totall 
of 1,255 cases. | 

Of these 872 were slight degrees of scoliosis, 14 slight degrees off} 
kyphosis, and 24 slight cases of lordosis. Of marked cases of spinall] 
curvatures of various kinds there were 42, of which 36 were in maless| 
and 6 in females. | 

Nevertheless, small degrees of spinal curvature are not without: | 
result upon the well-being of the individual. They are, as a rule,, 
indicative of faulty poise, an index of muscular and ligamentous: 
strain improperly distributed in the past. While, in many instances, _ 
no effects are felt by the individual, in others lumbar pains are a. 
source of discomfort and disability, owing to undue strain being’ 
thrown upon one set of sacro-iliac ligaments by reason of the spinal 
curvature. 

Effects of faulty posture wpon the health of the vndiwidual.—The bad 
effects of a faulty posture upon the individual are well known. The 
fundamental physical error.-committed, in habitually maintaining 
an incorrect posture, lies in fact that the principal strain of poising 
the body does not fall upon the trunk muscles, where it properly 
belongs, but upon bones, ligaments, and articular surfaces. 

While, in muscular physiques, the most impressive development is 
that of the shoulder girdle and extremities, the really important 
muscular development, in such physiques, is that of the abdominal 
and back muscles. 

These muscles, when correctly developed and used, so poise the 
trunk that the weight is balanced over the extremities with a min- 
imum of strain on the bodily framework. 

When, on the other hand, the task of maintaining the upright 
position is thrown, not upon the muscles, where this properly belongs, 
but upon bones and ligaments, a vicious circle is created. The 
trunk muscles, through disuse, or atrophy, fail to develop thus 
throwing progressively increasing strain upon the skeletal structures. 
These in turn gradually yield under the strain, so that, as time 
passes, the vicious posture is intensified. 

Besides the lowered metabolism caused by the lessened demand, 
through disuse, of an important part of the muscular system (the 
trunk muscles), we see other evil effects upon health resulting from 
vicious postures. 

Effects upon the respiratory system.—The drooping shoulders and 
bowed back deprive the intercostal muscles of their “point d’appui,”’ 
so that respiration becomes mainly diaphragmatic. The chest, 
more or less immobilized by the defective posture, prevents the free 
expansion of the lungs, so that the volume of air displaced at each 
respiration is relatively small. Another condition also interfering 
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with the expansion of the lungs is the diminished intra-abdominal 
Space and the resulting increased intra-abdominal pressure, which 
is discussed later. This makes for lowered oxygenation and rate 
of respiratory exchange, thus diminishing the metabolic change. 

The bones of the thorax, held more or less motionless for long 
periods, tend, by early calcification of the costal cartilages and by 
weakness, through disuse of the intercostal muscles, to become a 
rigid framework, the active area of the lungs being correspondingly 
diminished. Undoubtedly, we have here a condition interfering 
with the proper nutrition of the lungs, creating places of minor 
resistance, favoring the development of chronic pulmonary aflec- 
tions, such as emphysema and chronic bronchitis, and, last but not 
least, tuberculosis. So much then for the effects of faulty postures 
upon the respiratory organs. We have still to consider the effects 
of faulty posture upon the other organs of the body. 

Effects of bad posture upon the abdominal organs.—Though the 
abdominal organs are connected to the body wall by various liga- 
mentary structures, the frequent occurrence of displacements of 
these organs shows that these ligaments of themselves are incom- 
petent to maintain the viscera in their correct relative positions. 
The agency in keeping the intra-abdominal structures in place is 
the tonus of the abdominal muscles, aided, to. a certain extent, by 
atmospheric pressure. 

Inasmuch as the abdominal, like the pleural, is a closed cavity, 
all its internal structures are in close contact with their neighbors 
and with the abdominal walls, of which the mobile portions are accu- 
rately applied to the contours of the contained organs, and follow 
changes in the volume of the hollow viscera. 

The tendency which the abdominal organs have to press against 
the belly wall gives rise to the “intra-abdominal pressure’”’ which is 
resisted by the tonus of the abdominal muscles. 

Now the effects of bad postural habits upon the abdominal con- 
tents are twofold. In the first place the substitution of an anterio- 
posterior bowing of the spine, for the normal spinal curves, together 
with the greater task thrown upon the diaphragm by reason of the 
relative immobility of the thorax during respiration, tends to decrease 
the amount of intra-abdominal space. As a consequence, the intra- 
abdominal pressure is increased and the contained viscera tend to 
press more strongly against the abdominal wall. The points of 
origin and attachment of the abdominal muscles being brought 
nearer together by reason of the bowed posture, these muscles no 
longer can resist so effectively the increased intra-abdominal pressure 
by means of their natural tonus. 

Secondly, the continuous adoption of faulty oe throwing 
the strain of maintaining the balance more upon bones and ligaments 
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than upon muscle, makes for deficient development or atrophy | 


through disuse of the abdominal muscles. These then are stretched 


and lose their normal tonus by reason of the increased intra-abdominal | 


pressure. j 
As the hollow viscera will always expand to fill completely the 
abdominal space, we have here a condition of progressively increasing 


intra-abdominal pressure, which tends to stretch still more the under- | 


developed or weakened abdominal muscles. In this way the belly © 


walls become more and more relaxed, so that the viscera, instead of 
being supported by elastic muscle, are retained in place chiefly by 
their attachments. These yield slowly to the strain, and general 
descent of the abdominal viscera takes place. 

In subjects with good fat-making abilities deposits of fat in the 
omentum frequently act as pads to fill up increased abdominal space 
furnished by relaxed belly walls, so that descent of the viscera is 
more or less prevented. We get, then, the protuberant and pendu- 
lous abdomen. 

The lack of normal abdominal muscle tonus, due to faulty posture, 
besides directly favoring the ultimate prolapse of the abdominal 
organs, has an evil influence in still other ways. The stomach and 
intestines drawing more and more upon their attachments find their 
circulation interfered with; sharp angles and kinks are formed in the 
intestinal coils, thus favoring local accumulations of gas and retarding 
the onward passage, by peristalsis, of the intestinal contents. In this 
way chronic constipation and various types of indigestion are 
invited, all of which have a compromising effect upon the health of 
the individual. 

Relation of posture to hernia.—Excluding the case of congenital 
hernias it is evident that the defective state of development of the 
abdominal muscles, resulting from bad postural habits, combined 
with the increased intra-abdominal pressure, may predispose to 
hernia either because the abdominal wall gives way gradually or 
ruptures by reason of some sudden muscular strain. 

No less than 152 male garment workers, or 7.8 per cent of those 
examined, were found affected with hernias of various kinds. Nine- 
teen additional individuals, or approximately another 1 per cent, were 
found who had undergone operations in the past few years for the 
radical cure of hernia. 

In marked contradistinction to the relative frequency of hernia 
among male workers was its comparative rarity among females, but 
two of the female workers examined suffering from hernia. 

Visceroptosis.—Fitty-four cases of marked visceroptosis ‘among 
men and 21 cases among women were encountered in the examination, 
the percentage of incidence being 2.6 per cent for men and 2.1 for 
women. Sixteen of these subjects, eight men and eight women, had 


71 


nephroptosis as well, the condition causing marked discomfort and 
disability. In ali the cases of visceroptosis observed the posture was 
obviously defective. 

Relation of posture to flat and weak feet.—A still further relation of 
faulty posture to the causation of bodily defects lies in the genesis of 
_ weak plantar arches and flat feet. We must consider that the dis- 
_ placement of the bones of the feet, resulting in weak arches and flat 
feet, are not due so much to congenital weakness of the foot structures 
as to the prolonged action of faulty weight bearing on the feet. 

Poor bodily development is, of course, often a factor in the genesis 
of weak feet, for with defective musculature the posture is only too often 
apt to be faulty. 

A very large number of garment workers were found with weak 
arches or flat feet. The total number of male workers with this 
defect was 599, or 29 per cent, while in the case of females the 
number was 208, or 20.8 per cent. In 185 instances the defect was 
slight, in 482 cases it was moderate, and in 140 cases it was severe. 

Among males the highest percentage of weak or of flat feet in the 
large groups of workers was found among finishers with 31.4 per cent. 
Operators came next with 31 per cent and pressers last with an inci- 
dence of 24.5 per cent. Among females the highest incidence was 
found in miscellaneous workers with 26.4 per cent, followed by finish- 
ers with 22 per cent and operators with 18.1 per cent. 

It should be stated, however, in this connection that, although the 
number of feet which from an anatomical standpoint were weak or 
flat was very large, the number of subjects compiaining of symptoms 
was not high, about 91.4 per cent of males with weak or flat feet not 
complaining, while 8.6 per cent suffered from symptoms. Among 
females the percentage of those having weak or flat feet complaining 
of symptoms was considerably higher, 53, or 25. 5 per cent, complain- 
ing of symptoms. It is thought that the high-heeled shoes worn by 
the majority of female workers, with the consequent faulty weight 
distribution, were partly responsible, at least for the greater percentage 
of females having flat or weak feet, who complained of symptoms. 

Although pressers, as a class, showed the lowest percentage of flat 
feet among the male workers examined, this is to be expected, as sub- 
jects with painful flat feet would ordinarily be deterred from follow- 
ing this occupation by reason of.the standing posture it entails. Op- 
erators and finishers, on the other hand, would have their efficiency 
much less compromised by this condition because of their sedentary 
postures. 

Yet the severest cases of flat feet were met with among pressers, as 
is well shown by figure 13, which gives an example of an extreme case 
of this deformity encountered in a presser. This subject states that 
at present he has no pain in his feet, the process of disintegration of 
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the plantar arch having reached its end, but that walking is difficult. 
In the past, however, he suffered severely. 

Effect of faulty shoes.—The effects of faulty posture in causing flat 
feet is still further increased by defects in the construction of shoes. 
While the shoes worn by garment workers as a class differed in no way 
from those worn by the general population, except that some of them 
with painful feet had gone to large expense in the purchase of so-called 
orthopedic models, the frequent occurrence of flat feet among gar- 
ment workers called added attention to the frequency with which 
shoes as ordinarily sold in shoe stores violate the correct principles of 
weight bearing. The defects commonly observed were those which 
tend to throw the weight to the inner side of the sole and-heel, crowd 
the toes, and prevent the proper expansion of the foot as the body 
weight is transferred to its ball in walking. 

Habitual working posture of operators.—Before leaving the discus- 
sion of posture some description of the habitual posture of operators 
_at work should be of interest. The chairs provided in shops for the 
use of operators and finishers are, as a rule, of the ordinary kitchen 
variety, with saddle, wooden seats. In some instances chairs were 
not provided, the workers sitting upon an upended box or a rough stool 
constructed of box lumber. No instances of seats adjustable to height 
were observed. 

Operators, as a class, sit ‘‘on the tips of their spines”; that is, the 
spine is bowed into an antero-posterior curve. Inasmuch as an 
individual who sits all day naturally seeks to bear his weight upon 
the ischial tuberosities, the operator sits on the extreme edge of his 
chair, so as to bring his weight upon the tuberosities in question, when 
leaning forward over his work. 

It is plain that if the spine is bent in an antero-posterior curve, one 
must sit on the edge of a chair in order conveniently to bear the 
weight upon the ischial tuberosities and not on softer and more sensi- 
tive structures in the forward leaning position. The antero-posterior 
curvature of the spine adopted so tilts the pelvis that, unless a posi- 
tion is taken upon the edge of the chair, the weight will not be fully 
borne upon the tuberosities. On the other hand, if one sits well back 
in a chair, the back must be kept flat and the spine straight in order to 
poise the body upon the ischial tuberosities when one leans forward. 

In addition to the general effects upon the body of faulty postures 
which have been previously discussed, a curious local effect of sitting 
upon the edge of chairs was frequently noted in the case of operators. 
The concentration of the body weight on the relatively small area 
overlying the tuberosities produced local changes in the skin. A 
number of operators were observed with marked thickening and often 
pigmentation of the skin over the tuberosities. In thin subjects, in 
several instances, actual callosities were present. 
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Example of severe flat feet in Examples of bad and of good posture in youths of the same 


a presser. age (17 years) just entering the garment trades. 


Fig. 16.—Example of extreme neglect of oral 


hygiene in a garment worker (subject 28 
years old), 
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The garment trades as factors in producing faulty postures.—It seemed 
plain, from the results of the examination, that, while the garment 
trades in themselves did not necessarily induce faulty postures, pro- 
vided the postural habits of the worker were originally correct, occu- 
pation in the garment trades had a NaigeS tendency to intensify 
incorrect postural habits. 

The observation that garment workers who, in their youth, had 
received postural training during military service, for instance, were 
able to resist the evil postural tendencies of a sedentary occupation 
throughout an. industrial lifetime is, in itself, proof that engage- 
ment in such occupations need not, per se, cause faulty postural 
habits. On the other hand, the effect of the trade upon individuals 
entering the industry with incorrect postural habits already formed 
seemed to be marked. 

The following two photographs (Plate IV, figs. 14 and 15) seem to 
beof interest in this connection. Here are two youths, each of the same 
age, each just entering the garment trades. In the first youth (fig. 14) 
the protruding abdomen with its tense lower segment, the projecting 
shoulder blades, forward inclination of the head, relaxed and slender 
musculature, all indicate a subject with such defective postural habits 
that he is certain to be adversely affected by a sedentary occupation 
continued through the years. The other subject (fig. 15), in spite 
of a slight scoliosis, presents a vigorous musculature for his age (17 
years). The scapule are flat, the posture active, the erector spinse 
muscles well marked. While, through ignorance or carelessness, he 
may later lapse into a faulty posture, with its attendant ill effects, 
there is strong ground for hope that his naturally vigorous physique 
will steer him clear of this error. No such expectation can be enter- 
tained with respect to the first youth (fig. 14) unless his present bad 
posture be corrected by training, before osseous and ligamentary 
changes shall have rendered his postural defects irremediable. 

Defectwe teeth and pyorrhea alveolaris.—In estimating the state of 
dentition of the workers examined the following notation was em- 
ployed in collecting this data. The total number of teeth, sound and 
unsound, present in the mouth of the individual were counted and 
this number made the denominator of a fraction the numerator of 
which was the number of effective teeth present. Teeth badly 
decayed, loose, or wanting in opponents were regarded as ineffective 
teeth. Thus the notation 44 in regard to the state of dentition of an 
individual would indicate that while a total of 23 teeth of all degrees 
of efficiency were present in the mouth only 17 of them were of use 
to their possessor. The number of persons suffering from defective 
teeth among garment workers was very large, most of the defects 
being the result of the neglect of oral hygiene. 

Fig. 16 (Plate IV), a photograph of a subject 28 years old, is an 
extreme example of such neglect. 
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The teeth were found to be grossly defective in 27 per cent of the 
men and 24.7 per cent of the women, observations as to the state of 
the teeth having been made in 1,911 instances in the case of males 
and 955 instances in the case of females. The total number of teeth 
present in the mouths of 1,911 males was 51,329 or an average of 
26.81 teeth to each person. The total number of teeth present in the 
mouths of 955 female workers was 27,034, the average number to each 
female worker being 28.32. Hxamining now the number of effective 
teeth, the total number of such teeth present, for males was 47,076 or 
an average of 24.63 to each person, while, for females this total was 
25,999 or an average of 27.21 effective teeth to each female worker. 
The deficiency from normal efficiency was, therefore, 7.37 teeth for 
males and 4.79 teeth for females. It 1s seen that on the whole, the 
teeth of males were more defective than those of females, a result 
readily accounted for by the greater average age of males, and hence, 
a longer period of action for the results of the neglect of oral hygiene. 

Incidence of pyorrhea.—A large number of cases of pyorrhea 
alveolaris were also encountered, 480, or 25.7 per cent, of the males 
and 158, or 16.7 per cent, of the females being so affected. The 
diagnosis of this affection was based upon the presence of one or 
more of the following conditions: Loose teeth, presence of pus 
pockets under the gingival margin, congested, cyanotic and easily 
bleeding gums, deposits of tartar beneath the gum border, marked 
recession of the gums. 

Recent studies have shown, apart from the indigestion caused by 
imperfect mastication, the pain, discomfort, and gradual loss of the 
teeth caused by chronic pyorrhea, that this condition is an important 
focus of systemic infection. Many observations have now been made 
of the apparent association of obscure joint affections, neuritic pains 
and similar conditions with oral sepsis, great improvement in these 
conditions having occurred when an existing pyorrhea was treated. 

Be this as it may, it can not be denied that the presence of pyorrhea 
in the mouth of an individual constitutes a continuous focus for 
bacterial infection, which constantly accompanies the individual con- 
cerned. While the invasion of the body by hostile germs derived 
from this source may be put off, perhaps indefinitely, by reason of — 
high natural resistance of the body to infection, the converse is too 
often the case and infection of the body results. 

Apart from this danger, the early destruction of the teeth, the 
attendant pain and the malassimilation consequent upon diseases of 
the teeth may, undoubtedly, greatly lessen physical efficiency and be 
productive of ill health, so that pyorrhea, viewed from any stand- 
point, must ever be regarded as an important enemy to individual 
health and efficiency. 

It was evident, from the examinations that garment workers, as a 
class, were but little acquainted with the principles of oral hygiene. 
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Instances of the regular use of a dentifrice and the tooth brush were 
seldom encountered. 

On the other hand many workers were met with who had spent 
considerable sums of money for dental work. Thus among females, 
13.7 per cent of the workers had crowned teeth, the total number of 
crowns present being 603 or an average of 4.6 crowns to the worker 
with crowned teeth. 

It should be noted, however, that the kind of dental work done 
consisted for the most part in crown and bridge work or the supplying 
of artificial dentures. Prophylactic filimgs were conspicuous by 
their rarity. 

In other words large sums had been expended for prosthetic work, 
when the consistent maintenance of the mouth in a cleanly condition 
combined with the use of a smaller number of relatively inexpensive 
and timely fillings might have preserved the teeth in much greater 
efficiency at a lower cost. 

A great deal of the dental work seen among garment workers was 
evidently done by poorly qualified dental practitioners. Many badly 
fitting crowns, artificial teeth on saddles without proper support, 
poorly buttressed bridges and the like were observed, so that, in 
some instances the last state of the mouth was worse than the first. 

Defective vision.—With the exception of the work of the pressers, 
the garment industry makes exacting demands upon the eyes of the 
workers. The eyes are used under such conditions that eye strain 
may easily develop. The necessity for accurate vision is also such 
that refractive errors should be corrected so as to give maximum 
acuity of vision and ease in using the eyes. 

In the course of this examination all that was attempted was to 
determine the visual acuity, in the ordinary way, by means of test 
types, and, when glasses were worn, to estimate the improvement in 
vision resulting from the glasses. 

The test cards were hung in well-lighted parts of the offices, the 
daylight illumination upon them, by photometric measurement, 
being never below 29 foot-candles. 

The visual acuity was tested in the case of 1,924 males and 982 
females, a total of 2,906 persons. Of this number but 743 (502 males 
and 241 females) had normal vision in both eyes or a little over 25 per 
cent of the total number tested. In 498 cases (841 males, 157 
females), or a little over 17 per cent, the vision was normal in one 
eye but defective in the other, while im 1,665 instances (1,081 male, 
584 female), or about 57 per cent, the vision of both eyes was defec- 
tive. 

Among males, tailors with 13 per cent having normal vision in 
both eyes showed the lowest percentage of those having normal 
vision. The percentage of those having normal vision in both eyes 
in the remaining groups was as follows: Finishers, 19 per cent; 
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pressers, 24 per cent; operators, 29.1 per cent; miscellaneous | | 
workers, 30.4 per cent; cutters, 34.1 per cent. Among females the | 
percentages, by groups, of ee having normal vision was as follows: 

Finishers, 26 per cent; operators, 25.8 per cent; and miscellaneous 
workers, 28.6 per cent. 

Generally speaking the percentage of those having normal vision 
was in inverse proportion to the age, the groups with the highest 
average age having the lowest percentage of normal vision. 

Considering now the incidence of subnormal vision im both eyes 
among males, 64.6 per cent of the finishers, 64 per cent of the tailors, 
58.7 per cent of the pressers, 52.7 per cent of the operators, 48 per 
cent of the miscellaneous workers, and 44.6 per cent of the cutters 
had defective vision in both eyes. 

Among females the percentage incidence of defective vision in. 
both eyes was as follows: Finishers, 69 per cent; operators, 57.7 per 
cent; miscellaneous workers, 57.1 per cent. 

From observations in workshops the impression was gained that 
the work of the finishers entailed greater strain upon the eyes than 
that of other workers, while the work of pressers made the least 
demand. It will be shown later in the report that the finisher had 
often to work under unsatisfactory illuminating conditions. It is 
significant that the highest percentage of defective vision was 
encountered in the class of workers who made the greatest use of 
their eyes. 

The following tables show the degree of vision present in the 
defective eyes of the workers examined: 


TABLE 42.—Degree of defective vision, male garment workers. 


IN 341 WORKERS WITH ONE DEFECTIVE EYE. 


Vision less than— Eyes. | Percent. Vision less than— Eyes. | Percent. 
DOO ISS skid ta bs Seda 2 Baas See 82 2400: 20/100 se tex. See ek.. Secae 12 3.5 
DOS OPverteerse oe 2c fees Sane See eee 143 AZ OOF 2OI 200k ese ene Sees seer er 8 2.3 
DAU IEG) S 0 eae oeh bia Wee Cereb Ge elias 2. 58 15.5 Below tle BS Sees bas 7 2.0 
OU UE SS eacrta ao ate cere sc ameee ae 1s Ad BUI). tiie see eee, Fae eae 3 0.9 
POMS cee teas eens dete 17 5.0 


IN 1,081 WORKERS WITH BOTH EYES DEFECTIVE. 


{ 


Vision less than— yg Per cent. | Left eye. | Per cent. 
QUIZ ORs oxo etee ab aostied fii dagees £222 ye Ae Me RRA ee aoe e 127 11.72 1il 10.3 
FAN INE soe Resta ne Sco an Ve Sas adits eS) aia: daa Me ee ee eee 342 31.6 331 30.6 
20/40. 2 eens eee ee ee ee eee eae cee ee ee 216 20.0 219 20. 2 
DOPED oo aice mice 2 Bie win am pinefalm minis aie lsial ess 5 oiy) wie = elaine wim =e a2 <iplnw areca 86 8.0 108 10.0 
OLR IS pccionetore ts «are ey Sh Sika 2 oie she Remeate AO ae EIR ae cfr assay See 111 10.3 109 10.1 
ee She icidieva bathe afie Sista ew La a aia « a! Dalal Se aie Rare tie ee aie 96 8.9 99 9.1 
LO BOO RS oct OL. SEAS Ue RS eae sth Sake ay gee ees eee See e ese anes 86 8.0 87 8.0 
AESORO Wasi OU SS aarti re ets Seat tee eyo oe CY ak or IO 12 ligt 12 1.1 

1B bay RRR Ae tie aah ae et cso RM Ae eee Ay RO TAS as 5 RS 5 .45 5 . 46 
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TaBLE 43.—Degree of defective vision, female garment workers. 


VISION OF DEFECTIVE EYE WITH ONE EYE LESS THAN 20/20 (157). 


Vision less than— Number.| Per cent. Vision less than— Number.| Per cent. 
S19 ES) 208 IR eR LE ed We Aare Rac 1 Oe OOO seis sick seageahs cv aul Sra ye 2 7 
SOR eee cane F RAUs RE WRN 130 82.8 D0) 200 Rees oe kt SS ee eters i . 64 
UO ee SE eS I rales 12 7.6 Diels OL eee See ene wale 1 . 64 
OOO ae ee ERS A i alae egret 4 255 
AD DSS ee eee ene ee ae 6 3.8 UIC Ey Ue eae ie Soares, AD egal head eo 


VISION OF THOSE HAVING VISION LESS THAN 20/20, BOTH EYES (584). 


Vision less than— roe Per cent. | Left eye. | Per cent. 

ZAIN PDs 3 ie an sheer a Rg A Res eae en ey Ac Rey Oe eae = Age 9 1.54 6 1.03 
OS Ue a Reese ee Pe Aaa Res Ae AO, cE, SOE Me 3 276 47.2 264 45.2 
PIWAND csi, EEG cies aia ea th oe ARE LASS ri Sie eye SPR Ry See 106 18.2 123 Zeal 
Sipe ieee it Pee ine Fs Sate ke eee dt say SERRE 39 6.2 49 8.4 
OV ROL OSS noes SERRE Rar ae NR Rae Meee aes ie es 76 13.0 65 Jalal 
ACO Oh ee ot lee SOS SHAG 8 ee 08 RE BE So Oe) Tee el eee ea Ut oes 32 5.5 25 4.3 
NEO) OES See Sy REE oe Oran ote ere ee Bae 82 5.5 37 6.3 
OD OU Sere eA Rear an Skea. Jee oN oh ee eed ce eS SE SS. toe See 14 2.4 14 2.4 

aE OE NOE acter he 5 fret ee Rees UAE Sos Sof ROR OM Ra A ee St 1 wa 

TNE Lh ees ad reac ICR a eee Ne Ae 1 a {ayy Oe ee ne See Pier Ae eee eee 


It will be seen from these tables that when the vision in one eye 
only was defective the deficiency was not great, being between 20/30 
and 20/40 in 66 per cent of the males and 91 per cent of the females. 
When the vision was defective in both eyes it was between 20/25 and 
20/30 in approximately 11 per cent of the instances for males and 


1.54 per cent of the females; between 20/30 and 20/40 in 31.6 per 


cent of the males and 47.2 per cent of the females, while in about 58 


per cent of the instances for males and 51 per cent for the females 


with both eyes defective the vision was less than 20/40. 

In occupations such as the garment trades, with their exacting 
demands upon the eye, even small visual defects merit attention. 
With gross visual defects, the eye makes no effort at compensation 
by accomodative efforts. Under such circumstances, the fact that 
his vision is defective may be so obvious to the worker that he seeks 
relief in glasses. 

When small refractive errors are present the worker finds that by 
concentration he sees well enough for practical purposes, but his 
efforts to compensate for the refractive error by accommodative 
efforts lead readily to eye strain with its attendant symptoms. 

Use of glasses among garment workers.—In spite of the large number 


of workers with defective vision, relatively few had made an attempt 


| 


to improve their vision by the use of glasses. Only 254 persons, 132 
males and 122 females, or about 11.7 per cent out of a total of 2,163 
male and female persons with defective vision, wore glasses. Of 
these 254 persons wearing glasses, in only 51 cases or about 20 per 
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cent was the visual defect wholly corrected by the glasses worn. 
Partial correction of the visual defect was present in 163 cases, or 
about 64 per cent of those wearing glasses, while in 36 cases, or about 
14.4 per cent, the glasses worn either did not improve the vision or 
made it worse. In 4 cases, or 1.58 per cent, glasses had been procured 
but were not worn. Compared with the total number having defec- 
tive vision these percentages become smaller yet, those with defective 
vision having their defect fully corrected by glasses being but 2.35 per 
cent, those with the defect partly corrected being 7.5 per cent, and 
those wearing glasses without improvement being 1.67 per cent. A 
part, at least, of the poor results derived from the use of glasses among 
garment workers arose from the fact that too often the glasses were 
prescribed by opticians or poorly qualified practitioners. In other 
instances the type of visual error was such that partial correction was 
the best that could be secured. 

It is evident from the foregomg that a large proportion of garment 
workers suffer from visual defects, while the use of correcting glasses 
is very much less than it should be, considering the number requiring 
their use. It is also evident, with the exception of pressers, that the 
occupation is one making exacting demands upon the eyes, the corol- 
lary being that eyes of these workers should be used under conditions 
promoting visual ease and acuity. It is needless to say that the use 
of properly fitted glasses to correct even small visual defects is, for 
eye workers, an important part of the hygiene of the eye. 

Menstrual disorders—A considerable proportion of the female 
workers examined: suffered from menstrual disorders. Four, or 0.4 
per cent, suffered from amenorrhea not due to the menopause. Men- 
struation was delayed in 10, or 1 per cent; irregular menstruation 
was present in 22, or 2.2 per cent; menorrhagia was present in 31, or 
3.1 per cent; while 202, or 20.2 per cent, suffered from dysmenorrhea. 

Nervous affecions.—Attention has been called by Schwab ' to the 
high rate of prevalence of neurasthenia among garment workers. 
Data upon this pomt are therefore of interest. Among 3,086 indi- 
viduals there were 239 cases of nervous affections, of which 207 were 
in males and 32 in females, a rate of prevalence for each sex of approxi- 
mately 10 per cent and 3.2 per cent, respectively. The following — 
table gives the nature of these affections and the number of each sex 
affected. In some instances the disease or condition causing the 
symptoms could not be determined, for which reason only the symp- 
toms present are included in the list: 


1 Schwab, S. I.: Neurasthenia Among Garment Workers. American Labor Legislation Review, New 
York, 1911, vol. 1, pp. 27-33. 
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“Taste 44.—WNervous affections in garment workers. 


Disease. Males. | Females. 
eta OF EO CH ESU Soren Sane eos os Se cee se ee oo ne cee Cee hae ne oe ee | i eae ae ca 
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Paralysis eae eet Sc ee oh toh eke, ot os dee oS DS ah SaaS eee 
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SpacshaOnles, muscularsss.. 4545 -si 2805-5 Die Lilie A Med ia eae ORE een Re eis OEE | SER Sr 1 
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In addition to those just tabulated there were a considerably larger. 
number who presented no definite condition which could be diagnosed, 
but gave a strong impression of being predisposed to neuropathic 
affections. Of the nervous affections encountered neurasthenia was 
by far the most prevalent, 89 male workers presenting well-marked 
clinical pictures of neurasthenia. In addition to these, 5 presented 
marked symptoms of psychasthenia, thus making a total of 94. 
Among females the number subject to neurasthenia was but 8. 

Among males, pressers (who constituted approximately one-third 
of those examined) had only about 10 per cent of the total number of 
cases of neurasthenia, while over 89 per cent of the cases found were 
m the operator and finisher groups. Now, apart from the nature of 
their work, which entails considerable muscular exertion in the stand- 
ing posture, the chief economic difference between pressers, operators, 
and finishers lies in the fact that while pressers are paid on a weekly 
basis the latter two classes are paid by the piece. 

Although all garment workers are more or less subject to the sea~- 
sonal fluctuation in activity which characterizes the garment trades, 
the earnings of operators and finishers are influenced to a large 
degree by personal skill and celerity, a condition not present in the 
case of week workers. There are two factors, generally speaking, 
which tend to cause overstrain among pieceworkers in the garment 
trades, hence especially operative for operators and finishers. First, 
the temptation to overspeed for the purpose of earning high wages 
when work is brisk, followed by a period of inactivity in the slack 
season, during which time is afforded for introspection, consideration 
of the future, worry as to whether work will be forthcoming during 
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the next season, depression over the present bad season, and similar 
concepts. While, undoubtedly, in the case of pressers these thoughts 
must also be present to a certain extent, pressers, on the whole, 
seem to be a stolid and rather philosophical group of workers. Oper- 
ators, on the other hand, who to be successful must exhibit skill, 
speed, and concentration, are likely to be more intelligent and of a 
high-strung, imaginative temperament, while in the case of finishers, 
though as a class inferior to operators in intelligence, the high per- 
centage of married workers, combined with their low rate of pay and 
the generally large families dependent upon them, must produce a 
strong incentive to overspeed during the busy season, which, followed 
by the reaction of the idle period, may well be productive of stress 
and strain. 

Occupational pains.—Next to neurasthenic and psychasthenic con- 
ditions, the condition about to be described, for want of a better 
term, under the name of ‘occupational’ pains, seemed the most 
common nervous affection observed. These were present in 2.73 per 
cent of the workers examined. This condition consisted briefly of 
pain or discomfort usually referred to one or all of the following loca- 
tions: First, a sensation of numbness and tingling over the seventh 
cervical vertebra, radiating thence upward to the occiput; second, 
an aching pain in the shoulder girdle just below and internal to the 
acromial end of the clavicles; third, pains and aching between the 
shoulder blades; and, fourth, an indefinite pain just below the tip of © 
the sternum. No physical signs could be found, in most cases, to 
account for these pains. In six cases it was thought that an osteo- 
arthritis of the spine in the region of the seventh cervical and first or 
second dorsal vertebra might be present. At least, the spinous proc- 
esses seemed unduly prominent in this situation, and there seemed 
to be some thickening of the overlying structure. No pain, however, 
was present on pressure or percussion. 

In the opinion of the writer, these pains were postural in character 
and were the result of tense, continuous work in a faulty position. 

Nose and throat affections.—The great frequency with which patho- 
logical conditions of the nose and throat are encountered among 
garment workers has already been mentioned in connection with — 
defects of the hearmg. Deflected nasal septum was encountered 253 
times, or in 10.4 per cent of the males and 3.6 per cent of the females; 
hypertrophy of the tonsils 472 times, or in 12.8 per cent of males and 
20.4 per cent of females; pharyngitis and nasopharyngitis 480 times, 
or in 18.2 per cent of males and 9.9 per cent of females; while atrophic 
or hypertrophic rhinitis was present 810 times, or in 29.3 per cent of 
males and 19.8 per cent of females. It can not be said that the gar- 
ment trades, per se, were responsible for the great frequency of these ~ 
affections, as they were encountered without reference, apparently, 
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to the length of time the worker had been engaged in the industry. 
Moreover, the state of development of the palate and dental arches 
and the lack of development of the nasal chambers showed, in many 
instances, that the condition had existed from childhood. 

It must be remembered that the large majority of the workers had 
always been city dwellers, hence doubtless exposed from birth to the 
influence of crowded and congested quarters, said to favor the occur- 
rence of chronic catarrhal conditions of the nose and throat. 

With such conditions so common among garment workers, the 
relation of their occupation to the causation and course of chronic 
nose and throat affections becomes of interest. Conditions of tem- 
perature and relative humidity are important meteorological factors 
in their effects upon the respiratory passages. Thus, the great major- 
ity of garment workers who suffered from chronic nasal affections 
stated that these, as a rule, were much better in the summer than in 
the winter. 

Undue dryness of the air of interiors, due to insufficient humidifi- 

cation, is one of the conditions present, as a rule, in the winter in 
American homes, schools, and office buildings which is said to agegra- 
vate existing nasal and throat affections. The average condition of 
temperature and relative humidity in the winter in shops of the 
garment trades is, therefore, of importance with respect to the preva- 
lence of chronic catarrhs of the nose and throat among garment 
workers. . 
_ As this investigation took place during the summer, it was of course 
impossible to make direct observations on these points in the cold 
weather. The results of some 300 observations as to temperatures 
and relative humidities in workshops of the women’s garment industry 
made during the summer show that, while in many instances the tem- 
peratures in workshops were higher than outdoor temperatures the 
relative humidities were, on the whole, but slightly different from 
those of the exterior. Rogers,! however, in an investigation of the 
ventilation of cloak and suit shops in 1911, during the months of Feb- 
ruary, March, and the first part of April, made 447 observations of the 
dry and wet bulb temperatures in workshops of the cloak and suit 
trades as follows: Modern loft buildings, with steam heat, 244 obser- 
vations; old type loft buildings, heated by stoves, 138 observations; 
converted tenement houses, stove heat, 30 observations; converted 
dwellings, stove heat, 23 observations; cellar shops, stove heat, 12 
observations. These temperatures have been averaged by the writer 
and the average relative humidities determined with the results as set 
forth in the table following. 


1 Ventilation of Cleak and Suit Shops, Special Report by C. T. Rogers, M. D., medical factory inspector, 
Department of Labor, New York City, First Annual Report of the Joint Board of Sanitary Control, p. 73. 
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TaBLe 45.—Average dry and wet bulb temperatures and relative humidities in shops of 
the garment trade. 


[Based on Rogers’s data.] 


Average | Average Average 
Num- | Number o Average ea 
Type of shop and time of year. | ber of | of obser- ee a pak depres- ante 
shops. | vations. | — ; de’ amet sion. ity. 
ee Gae Degree. | Per cent. 
Modern loft building, February- 44 244 | Steam- 64. 34 53. 35 10. 74 50 
April. heat. 
Old-type loft building, February- 43 138 | Stoves... 61.2 Dose 8.9 54 
April. 
Converted tenement, March-April 8 30 |...do. 61.9 52.3 9.6 52 
Converted dwelling, March-April. 7 PRINS eR Ole 64. 52 56. 4 8. 12 60 
Cellarshop.- aprile: . cece eee eee 3 | O78 | Bae (8) 64. 0 62.3 Af §2.3 
| r 2 a See 
General average........-.-. 105 447 | EAI 63.2 54.4 9.8 52 


It will be seen from this table that the average dry-bulb temperature 
in 105 shops was 63.2° F., and the average wet-bulb temperature was 
53.4° F. This corresponds to an average relative humidity of 52 per 
cent. This is by no means low and is probably well in excess of the 
average relative humidity prevalent in many dwellings during the 
winter months. Indeed there are a number of sources of moisture in 
workshops not operative in the home. A certain amount of water 
vapor is derived from the combustion of gas in gas jets and pressing 
irons; a number of filled fire buckets are present in various locations; 
moisture is generated from damp pressing cloths and also exhaled from 
the workers. All of these tend to keep the air fairly moist. It is also 
seen from the table that, while the relative humidities are not low, the 
dry-bulb temperatures are by no means high. In fact in some shops 
heated by stoves the dry-bulb temperatures were too low, being below 
60° F. in anumber of instances. Under such circumstances catarrhal 
conditions might be made worse in sedentary workers, coldness of the 
hands and feet tending to cause congestion of the nasal mucous 
membranes. | | 

While the average relative humidity from Rogers’s data was found to 
be over 50 per cent, his figures were examined further for the occur- 
rence of low relative humidities. 

The following table shows for 427 observations the distributions of 
the relative humidities observed: 


TABLE 46.—Distribution of relative humidities, shops of the garment trades. 
[Rogers’s data. ] 


Number Number 
Relative humidity (per cent). of Per cent. || Relative humidity (per cent). of Per cent. 
instances. instances. 
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It will be seen from that table that the relative humidity was below 
50 per cent in 190 cases, or 44.5 per cent; below 45 per cent in 144 
instances, or 33.75 per cent; below 40 per cent in 102 instances, or 
23.9 per cent; and below 30 per cent in only 29 cases, or 6.8 per cent. 

It would seem, therefore, so far as the observations of others are 

concerned, considered only from the standpoint of relative humidity, 
the air of Gouna shops is by no means so deficient in moisture as one 
might be led to suppose. 
Suspended matter in the air.—There is, however, another condition, 
inseparable from the garment trade ches 1s nels of having an 
untoward effect upon the mucous membranes of the nose and throat. 
The constant handling of woolen materials gives rise to a certain 
amount of small fuzzy particles or ‘‘fly’’ which may be present to a 
considerable extent in the air of workshops in this industry. It is 
probable that the vibration of the machines, extending to the floor, 
is also a factor in preventing these particles from settling. 

The amount of suspended matter in the air is likewise dependent, 
to a certain extent, upon the prevailing styles. When these are such 
as to call for the use of loosely woven, soft fabrics the amount of 
ey. is apt to be greater than when ad closely woven materials 
are in demand. 

The effect of such soft, woolly materials upon the atmosphere of 
workslops was well etme: during the course of making photo- 
metric measurements in shops of the trade. 

In one instance, where a number of cloaks were being made up of 
imitation fur (a very woolly material), it was frequently necessary 
to wipe off the test plate of the photometer because the accumulation 
of woolen particles upon its surface interfered with the accuracy 
of the measurements. 

_ The nasopharyngeal affections noted among garment workers 
seem to be a source of considerable annoyance to them. They fre- 
quently visit dispensaries on account of these conditions. Seventy- 
five males and fifty-two female workers reported to the examiners 
that they had undergone nasopharyngeal operations for the relief of 
uch conditions. 

Trachoma.—In view of the fact that trachoma is prevalent in those 
arts of Europe from which the majority of garment workers come, 
ecause recent investigations of the Public Health Service have shown 
his disease to be very prevalent in certain sections of the United 
tates, and finally, because the figures published by investigators 

in the New York City Department of Health show that the disease is 
ot infrequent in the New York City public schools, special care was 
aken to determine the prevalence of trachoma among the garment 
orkers examined. The eyelids of each individual were everted and 
‘he superior and inferior cul-de-sac inspected, 
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‘As a result of this inspection, eight cases of active trachoma were: 
found among males and none among feinales. This is a rate of preva-- 
lence, for the numbers examined, of 2.6 cases per 1,000, a rate of! 
prevalence, which, according to Boldt, must be regarded as rather’ 
low. | 
In addition to this six males and two females were observed who: 
showed the lesions of a previous attack of trachoma, but the disease | 
was at present cured. It would seem, as a result of the examination, 
that the measures employed by the Public Health Service to prevent 
the landing of aliens suffering from trachoma have been reasonably 
effective. 

Tuberculosis.—Tuberculosis is undoubtedly the most important 
and serious disease from which garment workers suffer. ‘There were 
74 cases of tuberculosis found among the workers examined, of which 
65 were among the males and 9 among females. ‘This corresponds 
to arate of prevalence for each sex of 3.11 per cent and 0.9 per cent, 
respectively. Tuberculosis was, therefore, found to be over three 
times as prevalent among the males as among the females. Of the 
74 cases of tuberculosis, 68 were cases of pulmonary tuberculosis, 4 
cases of tubercle of lymph glands, 1 of tubercle of the larynx, and 1 
of tubercle of the testicle. 

In addition to the cases of active tuberculosis there were 29 per- 
sons, 22 male and 7 female, who, from their previous history and the 
_ physical signs present, had formerly suffered from tuberculosis, the 
process being arrested at the time of the examination. In 29 addi- 
tional cases, 20 male and 9 female, tubercle of the lungs was suspected, 
but no positive diagnosis could be made. 

It should be stated that in the case of those definitely stated to be 
tuberculous, in a number of instances the diagnosis was made as the 
result of several examinations of the subject who returned to the 
office for this purpose. In other instances the disease was so well 
advanced that the diagnosis was obvious. | 

It would seem that tuberculosis was unduly prevalent among gar- 
ment workers, especially among males. The rate of prevalence 
among these is nearly ten times that of the United States Army, for 
instance, and in the case of females the rate of prevalence is nearly 
three times. Among males, finishers and pressers showed the highest 
incidence of tuberculosis, with a percentage of incidence of 4.64 and 
3.76 per cent, respectively. In operators, the incidence was 2.38 
per cent; in tailors, 1.85 per cent; in cutters, 2.09 per cent. Among 
females the rate of prevalence was as follows: Finishers, 1.61 per cent; 
operators, 0.8 per cent; miscellaneous workers, 0.53 per cent. 

The disease was, therefore, the most prevalent in the groups earning 
the lowest wages and having the greatest number of persons depend- 
ent upon them. 
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It is perhaps significant that among males these groups had the 
largest average families, the smallest average number of rooms in 
their homes, and, consequently, the greatest average number of occu- 
pants per room. ‘These groups also had the highest percentage of 
persons with bad postures. | 

It is thought that the incidence of this disease, as determined by 
the examination, may have been artificially raised, in that some of 
the workers, suspecting their condition, came to be examined for the 
purpose of finding out whether they were the subjects of tuberculosis, 
On the other hand, in anumber of instances the worker was ignorant 
of his condition, having been aware, on being questioned, only of a 
gradual failure of health. 

It seems reasonable to suppose that the great difference in the preva- 
lence of the disease among males and females may be due to the 
following causes: The males followed the garment trades as a per- 
manent means of livelihood, whereas in the case of females occupa- 
tion in the industry seemed temporary. The average age of the 
males exceeded that of the females by 10 years, and the average 
time in the industry was nearly 10 years, about twice that of the 
females. In addition some 75 per cent of the males were married, 
whereas but 13 per cent of the females were married or had been 
married. This means that the males had others dependent upon 
them in the majority of instances, while the females were able to 
devote in all probability a greater proportion of their earnings to 
themselves. In the case of the males, therefore, there may be pos- 
tulated peculiar elements of stress and responsibility which were not 
operative for females. In their effort to provide for those dependent 
upon them the males would be more likely to reduce their personal 
expenditures for necessaries to a minimum, and in this way a dimin- 
ished resistance to the disease would be produced through an insuffi- 
cient diet and inadequate clothing. In addition to this, the neces- 
sity for earning the greatest possible wage in order to tide over the 
dull season would, especially in the case of pieceworkers, lead to 
unusual exertion, so that in the case of males we have an added ele- 
ment of overstrain which in itself would predispose to acquiring 
tuberculous infection by diminishing vital resistance. 

Valvular disease of the heart.—Valvular disease of the heart was 
fairly common among garment workers, 60 cases being observed, of 
which 37 were among males and 23 among females. The rate of 
prevalence was 1.79 per cent and 2.3 per cent among males and 
females, respectively. In the majority of instances good compensa- 
tion was present, the subject being unaware that his heart was 
affected. 

Owing to the sedentary nature of the garment industry the effect 
of this trade upon valvular lesions is unimportant. With proper 
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care a majority of garment workers with well-compensated valvulai 
defects might escape material shortening of their period of efficiency 
while engaging in their particular industry. 

In view of the fact, however, that many of the workers affectec 
with valvular disease of the heart were unaware of the condition, ii 
is evident that knowledge on their part of their defect is desirable sc 
that by practicing the proper precautions as to personal care ané 
hygiene, the compensation of the defect might be maintained and its 
breaking down avoided through unnecessary muscular stress and 
neglect of personal hygiene. It follows that all garment workers in 
whom valvular defects were found in the course of the examination 
were informed of their condition and proper advice furnished them: 

Varicose veins.—Kighty-five of the workers examined, 62 males 
and 23 females, suffered from varicose veins of the legs. The inci- 
dence was 3 per cent in males and 2.3 per cent in females. Forty- 
five, or about 72 per cent, of the cases among males occurred in 
pressers, the actual incidence among this group being 6 per cent, as 
compared to an incidence of 1.2 per cent in the remaining workers. 
Among females, on the other hand, the maximum incidence was 
among finishers, 5.3 per cent. Female finishers were, however, older 
by two years on the average than other female workers and contained: 
a greater proportion of married women (10 per cent). Many of the 
varicose veins among females were the result of previous pregnancies. 

Among males varicose veins were five times as prevalent among 
pressers, who work standing, as among the sedentary workers. 

The accompanying photograph (Plate V, fig. 17) shows the type 
of varicosities frequently encountered: 

Venereal diseases.—In view of the fact that considerable attention: 
has been recently paid to the incidence of venereal disease in the gen-: 
eral population, and that a number of societies have been formed to 
combat its prevalence, it was evident that data as to the preva-. 
lence of venereal diseases among garment workers would be of value.. 

Previous venereal history was accordingly obtained in the case of 
550 male workers, viz, 275 operators, 185 pressers, 54 finishers, 12) 
cutters, 12 tailors, and 8 miscellaneous workers. These willingly 
furnished the information. 

From these histories it appears that 411, or 75 per cent, denied ever: 
having suffered from any venereal disease, while 139 stated that in 
the past they had suffered from such diseases. The disease was 
stated to be gonorrhea in 122, or 87 per cent; soft chancre in 15, or 
10.8 per cent; and syphilis in 2, or 1.4 per cent, of the cases. 

Gonorrhea, still active, was found in 16 out of the 139 cases admitting 
a previous venereal infection. In addition to two subjects admitting 
a previous syphilitic infection who, at the time of the examination, 
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Fig. 17.—Varicose veins in a presser (average severity). 
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were suffering from locomotor ataxia, two cases of active syphilis 
were observed, one showing a partially healed primary lesion and 
recent secondaries, the other with a rupial eruption. 

Results of blood tests.—In order to ascertain the rate of prevalence 
of syphilis by serological methods, 259 specimens otf blood were 
obtained and tested by the Wassermann reaction, at the Hygienic 
Laboratory, Washington, D. C., for the presence of syphilitic anti- 
bodies. While, as a rule, blood specimens were obtained from those 
admitting previous venereal infection of some kind, an effort was 
made to have the group furnishing blood specimens as nearly repre- 
sentative as possible of the general group examined. 

It should be stated, however, in the case of blood specimens 
obtained from persons with a previous venereal history, that in no 
case of those admitting previous gonorrheal infection only was the 
Wassermann reaction positive. 

Syphilitic antibodies were present in 3, or 1.16 per cent, of the sera 
examined and absent in the remainder. One of these 3 cases was 
the instance above referred to with the secondary eruption, one was 
a case of locomotor ataxia, and one subject who gave a positive 
reaction denied previous infection. | 

While gonorrheal infection, therefore, was not uncommon among 
male garment workers, it is seen that syphilis is apparently rare. 


THE SUBJECTIVE STATE OF HEALTH OF GARMENT WORKERS. 


The subjective state of health of garment workers was hardly satis- 
factory. Each person examined was questioned as to his previous 
and present state of health, and asked to state any complaints he 
might have as to his well-being. Nine hundred and thirty-five indi- 
viduals, or 30.3 per cent, had no fault to find with their present state 
of health, while 2,157, or 69.7 per cent, complained of not feeling 
perfectly well. Among males, 1,400, or 67.1 per cent, had complaints, 
while 686, or 32.9 per cent, had none. Among females there were 751, 
or 75.1 per cent, with complaints, while 249, or 24.9 per cent, said 
that they felt well. 3 

The table following gives the character of the complaints made by 
males and females, the number of each kind of complaint, and the 
percentages for each sex and for all examined. 
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TABLE 47.—Complaints of garment workers. 
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TaBLE 47.—Complaints of garment workers—Continued. 
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TABLE 47.—Complaints of garment workers—Continued. 
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From this table it appears that there were 4,135 complaints of alll 
kinds, 2,360 by men and 1,775 by women. The average number of: 
complaints to each person complaining was 1.69 complaints for males: 
and 2.36 complaints for women. The most frequent complaint was: 
pain of some kind (626 complaints of pain on the part of men, 229) 
for women) followed by complaints of constipation (22.4 per cent of? 
men and 26.8 per cent of women), dysmenorrhea (20.2 per cent of’ 
women), frequent headaches (10 per cent of men and 24.2 per cent of ' 
women), weakness (5.74 per cent of both sexes). 


SUMMARY OF THE INVESTIGATION AS TO THE HEALTH OF' 
GARMENT WORKERS. 


This investigation as to health of garment workers was undertaken 
at the request and with the cooperation of the Joint Board of Sani-. 
tary Control of the Cloak, Suit and Skirt, and Dress and Waist. 
Trades of New York City. It constitutes the first of a series of’ 
studies to be made, as facilities permit, by the Public Health Service, as 
to the health of workers and the prevalence of occupational diseases 
in various important industries. The persons whose condition of 
health was examined in this investigation were workers in the cloak 
and suit and dress and waist industries in which approximately 
86,000 individuals are employed in New York City. Of these, about 
49,000 are employed in the cloak, suit, and skirt industry and 37,000 in 
the dress and waist industry. Eighty-seven per cent of the workers 
are males in the cloak and suit trades, while 77 per cent are females in 
the dress and waist trades. 

The scope of the investigation, so far as the health of the workers was 
concerned, consisted in the careful physical examination of some 3,000 
persons, 2,000 males and 1,000 females, with a view to recording phys- 
ical data, the incidence of defects and diseases, the present subjective 
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state of health, and certain social data. The investigation met with 
the approval of the unions of these industries, who assisted in dissem- 
inating information among the workers as to the scope and purpose 
of the investigation. Special offices were used for conduct of the 
examinations. 

In addition to the inquiry as to the state of health of workers in 
‘these industries, collateral investigations were made as to the hygienic 
conditions of illumination in workshops of the trades, the effect upon 
the atmosphere of workshops of the general sanitary conditions in 
shops of the trades, studies of the environment of workers outside the 
shop. 3 
The results of the survey as to conditions of illumination appear 
and are summarized in the second portion of this report. The results 
of the other investigations will be the subjects of subsequent reports. 


Summary of the observations as to the physical status and health of 
garment workers.—One thousand females and a little over two thou- 
sand males were examined. Practically all the males were workers 
in the cloak, suit, and skirt trades, while some 86 per cent of the 
females were engaged in the dress and waist trades. 

The type of physical examination made was thorough, 45 to 50 
minutes being spent upon each individual. Besides collecting certain 
social and economic data, observations were made as to height, 
weight, circumference of chest, abdominal circumference, vital 
capacity, strength of grip, evidence of protection by vaccination 
against smallpox, pelvic measurements (in females), the systolic and 
diastolic blood pressure, the pulse rate, the percentage of hemoglobin. 

In addition the present physical status was carefully investigated, 
due note being made of defects and diseases present. In males the 
urine was also examined for the presence of albumen and sugar, and 
in 259 instances blood specimens were tested for the presence of 
syphilitic antibodies. , | 

Male workers in the cloak and suit trades are divisible into the 
following groups: Cutters, who cut out the material; operators, who 
sew the garments together on electrically driven sewing machines; 
finishers, who apply the finishing touches by hand; pressers, who press 
the garments; and miscellaneous workers engaged in various other 
operations, such as buttonhole making, draping, and the like. 

Females were classified into but three groups of workers, i. e., 
operators, finishers, and miscellaneous workers. Their duties are 
similar to the corresponding groups in the cloak and suit trades. 

There were two main differences in these groups of workers, one 
economic and the other postural. Operators and finishers are piece- 
workers, while pressers and many miscellaneous workers are paid by 
the week. The economic distinction is important as the garment 
trades present great seasonal fluctuations in activity, work being 
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brisk in the spring and fall and slack in the winter and summer 
months. This tempts pieceworkers to overdrive themselves during 
the busy season, from which there is a corresponding reaction in the 
dull season. 

The postural differences consist in that, while operators and fin- 
ishers work sitting, pressers and cutters work standing. Among 
females the proportion of those who sit is much greater than among 
males, because pressers, who form a large proportion of male workers, 
are few among females, and cutters are always males. 

Social and physical data of garment workers.—The following table 
presents, i condensed form, the social and physical data derived 
from the examination of these workers: 


TaBLe 48.—Summary of social and physical data of garment workers. 


Male. Female. 


Number of workers examined: 


OPSralOls see oicack Peace other. . LEE ee ONS ey, Sra S eae Mamie 976 625 
EEDSS CES Soe rine. as Aer eek i ee aig Pe PN ee oe 220) teow wees 
PMS BENS ic Bia tonto Soo RAR oe. et ht a oe Re NI ee Dei 280 186 
BY LCG. SCRE cae OE et Cay REZ EE C1 ONES te SOP Beare OE at DE Sr eT a Tee OO Sh 04 oem succes 
CUteISch0s ala. cole IMSS SRN SRT E A TRO eae etd ee See RS uae at 
NISCOR AmCOUS AV OF ECT Sig oo 2. ood du nce ny Se tence Re el ee 23 189 
UNO SESS See, en ee ne ey See a, a RRO o> SUI lias AEs 2, O91 1, 000 
Nativity: 
EEUSSIG Hts eert oe ae ate  Se foe SA. Sah eg AIR ee eae?) per cent. - 80. 4 74,1 
ATISUM ane eee 12 Oar Soe ee eis SEE CLS eee: Mire eS, See SN ed COzece 15, 2 10.1 
AGulviet ect gee are ised oak). cance CLP epee tie RUE oes Renee oe 5 LE eae 3. 09 7.0 
SUELO CIES (OS SDA hen coma, sear mn ES eReN ca Ree ah ERR hie Cees OOeors a2 4,2 
Other commer: 6). tea cele aA TUR SRR ERE RR te REL ee ae ee Gow: 5 a 4.6 
Race: 
DOW aS ees ath tae ck noe y oe. tats ee ae ed a ke Pees do 96. 6 88. 8 
Cie ace = = he Mie ae, Soh Sing Chi nasc ts he a ee ee ee do 3.08 CSE 
AS BU Cee eas eee en yee ta one RAO Fak DO he eee oat LoS Mics A Meee BSE fo COGS Sasee ose 1.8 
POI S C58 BISCO Ss SD eee Pee oie graser eet EU Dien Fie heb: a dors... 19 a5) 
Oihenmaces ker. site 2 tals tes eke hel PA Pee he Bee, Ui dOnt os Sen ares Ld 
Length: oftime an athe United Statess. o.. o.cs yo eee years. . 9, 25 6. 41 
Length of time im-special occupation... ah eos ee OR es GOlns. 9,2 4.63 
ING DPeviolis OGeMPalONS 27. Scam. < ntocn Sei cng os te bk ae ee per cent... 23.3 7.2 
PreOwious Occupacions: iia tisihc.28 ot poe kg et) RS Se as OR COL 28. § 
ICLC EM APO URANO U2 wet ek ot ee ee be ee pune RE ea doOz=.- 73.9 res! 
Average number of children born to married garment workers...................... 3. 21 1.82 
Average number of children alive at time of examination........................... PET, 1.36 
Percentase mortality ofchildrem boris.i..3) 2c... -.5.26 2). oe ee 15. 82 24,8 
Average annual earnings: 
OPOTALOrsces } Tale deaets eae Peat Cone ee” TERA ate eI Pate ENP. doe vie $666. 00 $445. 00 
RREOSSOIGU Par te sR Eee at ete Nae ar! ag in Loe Sei ae gee $062;-00) |2gungahs- 
WInISMCHs as, 20552 tac BLE sedate nee A OSS GRAD Coe $486. 00 $294. 00 
AANLOTS saricote Simao ate eee Sem ee Naess We 2 a ia ie ge $748. 00, ke. Sees 
CAINCIS £8 5 SLES Shee SER RAD 2 REE ae IO aD EAE PR RAE CRY "toe eee $7 205004] Sac. (lee 
NUScellAneOUs WORKErs src at an en Sh ek eo hea See ee! $893. 00 $445. 00 
Generaliaverages all-workéts:. 5170). Ets sera & ST ea es en $611. 00 $376. 00 
Average number of persons in families of garment workers........................... 5. 35 5. 78 
Average number of rooms in homes of garment workers............................ 3.98 4, 26 
Average number of rooms used as bed TOUMS, PATIMENt WOrkers ..f ccs Sede cs oe dere 1, 58 2.04 
Average number ofleccupants per rooms Js, 522 2 AL 137 1.35 
Habitual Users of téa and conee >. oe ee as We ee per cent... B01 x Fes eet 
Occasional users of téa and coffees! 2).22s0th a. 2 RS eae dona 3000 [etieee eee 
INDMESOTSTOrtGa OL CORCO) 45... 0c not Pia. a ee ae ge EE a eke Eee eae @olaes TAOn Us serene eee 
Habitealiusers of alcohol... .o2- 2.30. g5.0h eee Cee ee ara GOS Sau NR Ag ala teh ee Aad 5, Ss 
OCCRsODAMUSETS OL ALCONOL. ome. Ft. . Ne ee a oe oa ad oo doze. O2je Me See ee 
LOtaLabsbaimors scree. i fc2b. 2. a Aa Rr TOPIC ers 15 dean alm Cie doses SSCs tse a 
PIADINAN SINK ENS ree Sok oa eR ees Sek wee SEE pg ie oe do acy (ois Wh Reape s 
Oceasionalsitiokers. 335.5 i025... Ue a ed dk a an es OE do pa Ry yh Le 
INONISUMOI ORS te Bene caste S20. amar ee nee wd BO oe. St eee dons. VAG ID e555 Sar, a 
ANRTASG BLO Ss ia kee sarge arses ts Uke Pe a ng Lata ete eve Ghee etee Behe ae years. . 32. 29 22. 86 
Average height (in shoes for males; stocking foet, females)... fede een nid inches. . 65. 46 60.3 
Average weight (in shoes and trousers males; sheet only, females).......... pounds..} 141.21 119.9 
Circumference of chest: 
MU POR, 22 SAS. Uaioe SRR SRE, Set AEG RA ee eee ae inches. - 35, 27 31. 99 
Aub isp iration Fon ¢2ee aN sik yee ee GO. = 3. 36. 57 33. 24 
At expiration... ......! Ee, «eee AM AGA SERS SRE ee metal een ae OG)... 34, 82 31, 88 
Average expansion of chest......... Beh she eit =tbin' wtalotetnie olemeictalare erieteevieeteera Onion a anal ag 1.36 


93 


TABLE 48.—Summary of social and physical data of garment workers—Continued. 


2 Male. | Female. 
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It was found, as a class, that pressers among males had the most 
robust physiques and stolid temperaments. Operators are more 
alert and intelligent but are likely to be high strung, imaginative, 
and nervous. 

Finishers, as a class, have the worst physiques and lowest earning 
capacity, this class being the only one among garment workers in 
which males compete, more or less directly, with females. The 
physical superiority of pressers was marked. This is because their 
occupation requires considerable muscular exertion in a standing 
posture, thus confirming previous observations as to the better 
physical development of standing as compared to sedentary workers. 
The inferiority, from a physical standpoint, of finishers is accounted 
for by the fact that their work is the lowest paid in the garment trades 
and requires the fewest physical attributes. The physically inferior, 
therefore, naturally gravitate to this kind of work. 

Remules presented no striking differences of physique in their 
several groups. 

One interesting point brought out by the investigation was the 
fact that while in the case of females occupation in the garment 
trades was apparently provisional, with the prospect of marriage 
and home making in the background, among males the industry was 
entered as a permanent means of livelihood. This is shown by the 
low average age of the women (22’years, as compared to 32 years 
for males), their shorter average time in the industry (4.6 years, as 
compared to 9.25 years for males), the low percentage of married 
| females (7 per cent, as compared to 75 per cent for males), and other 
evidence tending to show that the large majority of females were 
members of families in which they were not the chief breadwinners. 

The sense of personal responsibility arising from the knowledge of 
others dependent upon them was, therefore, very much greater in 
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the case of males. This relative lack of responsibility tended to 
cause a much greater degree of vivacity and cheerfulness among 
women. 

Defects and diseases of garment workers.—The incidence of defects and 
diseases was noted in the case of 3,086 workers (2,086 males and 1,000 
females). As aresult there were recorded 13,457 defects and diseases 
of all kinds, of which 9,541 were in males and 3,916 in females. This 
gives an average of 4.36 defects and diseases to each individual. It 
should be stated, however, by reason of the practice of noting all 
defects and diseases present, that in many instances the defects were 
of a minor character, interfering neither with health nor efficiency. 
On the other hand, many of them exercised a deleterious influence on 
the subject. Only about 2 per cent of those examined were found 
free from defects or disease. 

The examination showed no vocational diseases peculiar to garment 
workers. Nevertheless, it was evident that the effect of sedentary 
occupations, such as the women’s garment industries, was to intensify 
the bad effects upon health and efficiency of certain defects or diseases 
or to produce them in predisposed individuals. 

Tuberculosis was undoubtedly the most important disease among 
garment workers. ‘Three and eleven hundredths per cent of the males 
examined and nine-tenths of 1 per cent of the females were found to 
be tuberculous. This is a rate of prevalence for females of nearly 
three times and among maies nearly ten times that of this disease 
among soldiers in the United States Army, forinstance. It is thought, 
however, that the rate of prevalence may have been artificially raised 
from the circumstance that garment workers who suspected their con- 
dition upon hearing of the examination presented themselves for the 
purpose of ascertaining whether they were suffering from tuberculo- 
sis. On the other hand, in many instances the subject was unaware 
of his condition, having been conscious only of gradual impairment 
of health. 

Be this as it may, tuberculosis is unduly prevalent among garment 
workers, especially among males. Factors influencing the greater 
prevalence in males are apparently their greater average age, longer 
average time in the industry, the high percentage of males with 
families dependent upon them, thus leading to self-denial on the part 
of the breadwinner in the matter of adequate food and clothing, 
responsibility and worry as to future prospects, and, finally, the added 
element of overspeeding in the busy season (operative especially for 
pieceworkers) in the endeavor to earn high wages for themselves and 
their families in order to tide over the slack season. 

Tuberculosis was most prevalent ariong the poorest paid of the 
workers (pressers and finishers). It is also significant that these two 
groups occupied domiciles with the fewest average number of rooms 
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among garment workers. As their families contained on the average 
the greatest number of individuals, the average number of persons to 
the room was also higher. The percentage of those having faulty 
postures was also greatest among finishers and, next to these, pressers. 

Faulty posture, neglect of personal hygiene, and the presence of 
suspended matter (‘‘fly’’) in the air of shops must also be regarded as 
predisposing factors to tuberculosis in the garment trades. 

Apart from tuberculosis, the most common defects and diseases 
among garment workers were, in order of frequence for both sexes 
combined, defective vision (69 per cent), faulty posture (50 per cent 
of males), chronic nose and throat affections (26.2 per cent), defective 
teeth (26 per cent), and pyorrhea aleveolaris (20 per cent), weak and 
flat feet (26 per cent), chronic constipation (23.7 per cent), dysmenor- 
rhea (females, 20.2 per cent), hypertrophied tonsils (15.3 per cent), 
defective hearing (10 per cent), nervous affections (7.75 per cent). 

In connection with the high percentage suffering from defective 
vision only 114 per cent of those whose eyesight was subnormal wore 
glasses. Only 2.35 per cent of those with defective vision had glasses 
fully correcting the defect; in 7.5 per cent the defect was partly cor- 
rected and was not improved or made worse by the glasses in 1.67 
per cent. Part of the poor results from the use of glasses among 
garment workers arose from the fact that the glasses had been pre- 
scribed by opticians or by poorly qualified medical practitioners. In 
other instances the type of visual error was such that partial correc- 
tion was the best that could be secured. 

' With the exception of pressers, garment workers should be aaced 
as eye workers, as the occupation makes great demands upon the 
visual organs. Finishers, on the whole, had the worst vision. 

Even minor visual defects are of importance in the garment trades. 
When the defect is gross, the worker makes no effort to compensate 
for it through accommodation. With minor defects accommodative 
efforts are made to compensate for the error, so that eyestrain may 
develop. An important part of the hygiene of the eye, for eye work- 
ers, is the correction, by proper glasses, of even small degrees of 
visual errors. 

A faulty posture was extremely common among garment workers, 
especially males. Among females the use of the corset and the 
greater consciousness of the personal appearance had an effect in 
diminishing the percentage of faulty postures. The bad effects upon 
health of faulty postures are well known, as they predispose to pul- 
monary affections, including tuberculosis, hernia, displacement of the 
| abdominal organs, digestive troubles, weak and flat feet, habitual 
| constipation. 

_ The effect of occupation in the garment trades was to intensify 
bad postural habits. That the industry per se need not be respon- 
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sible for faulty posture was shown by the good effects upon the indi-- 
vidual of previous military training in European armies or of phys~ 
ical exercise. In many such instances the posture remained excel-- 
lent, and the influence of the previous training was prolonged. 

Chronic nose and throat affections were next in order of frequency. 
That the garment trades were not directly responsible for these con-- 
ditions was shown by the fact that they were often observed withoutt 
reference to the time the subject had engaged in the occupation.. 
Moreover, from the condition of the mouth, nose, and throat, it wags 
frequently evident that the condition had existed from childhood. 

Most of the workers so afflicted stated that they were better in the 
summer than in the winter. An examination, however, of the dataa 
as to temperatures and relative humidities of workshops during Feb— 
ruary, March, and April, based upon Rogers’s observations, showed] 
that, as a rule, the average temperatures and relative humidities off 
workshops in the garment trades were by no means such as to fos 
ter, to any great extent, the prevalence of chronic catarrhal condi-- 
tions of the nose and throat. 

On the other hand, the presence of a considerable amount of sus-- 
pended matter in the air of workshops, in the shape of “fly” fromi 
woolen materials, may well be a factor in aggravating existing nasal 
affections. 

Tbe circumstance should be taken into account, in explanation of’ 
the frequency of catarrhal affections of garment workers, that these: 
workers for the most part have always been city dwellers, and hence: 
exposed, from birth, to the influence of crowded and congested quar-- 
ters, which are said to be factors in the production of chronic nose: 
and throat affections. 

Detective teeth and pyorrhea were very frequent among garment. 
workers. ‘The average number of effective teeth in the mouths of’ 
male workers was 24.63 and in females was 27.21. The deficiency 
from normal efficiency was therefore 7.37 teeth for males and 4.79 
teeth for females. In addition, 26 per cent of males and 16.7 per 
cent of females suffered from pyorrhea. This disease is an impor- 
tant enemy of individual efficiency. Not only is health impaired by 
the attendant pain and discomfort, the malassimilation due to imper- 
fect mastication, and the resulting digestive troubles, but pyorrhea, 
as shown by recent studies, must be considered an important source 
of systemic infection with pathogenic bacteria. 

Garment workers also suffered severely from habitual constipation, 
which affected 23.7 per cent of all examined. This does not include 
a larger number complaining of irregularities of a less chronic char- 
acter. T'he prevalence of this affection seemed to be due to faulty 
postural habits, dietetic errors—a sedentary occupation—but princi- 
pally to neglect on the part of the workers to form habits of daily 
defecation. 
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_ Hearing was found to be impaired in a considerable proportion (10 
per cent) of the workers examined. No doubt much of this was due 
to the extension of chronic inflammations of the nasopharynx to the 
middle ear. Industrial noise, however, probably played some part 
in producing impairment, as the loud vibratory noises of electrically 
driven sewing machines may well have a deleterious effect upon the 
hearing after exposure for long periods. 

Nervous affections were common among garment workers. The 
most frequent of these was neurasthenia, which affected, principally, 
pieceworkers among the males. A much larger number, who had no 
definite neurosis, seemed predisposed to neuropathic affections. 

It would seem that, of all conditions in the garment trades, the one 
most favoring predisposition to neuroses is the marked seasonal fluc- 
tuation in activity of the trade. During the busy season there is 
the constant overdriving of himself by the worker in the endeavor 
to earn sufficient to tide himself and his family over the dull season, 
which, in its turn, affords abundant leisure for introspection, gloomy 
imaginings, worry over the future, and similar painful thoughts, which 
are well known to favor the development of psychoneuroses. 

The prevalence of venereal diseases among garment workers was 
investigated in the case of males only. Two hundred and fifty-nine 
blood specimens were tested for the presence of syphilitic antibodies. 
Of these three gave a positive reaction, indicating a prevalence of 
| syphilis of a little over 1 per cent. Of 550 male workers in whom 
the previous venereal history was ascertained, 122, or 22 per cent, 
| stated that they had previously suffered from gonorrhea. 
| That the general condition of health of garment workers was by 
'no means satisfactory is shown by the large number of those exam- 
/ined who had subjective complaints to make about the state of 
| their health. About 70 per cent of all examined had such complaints, 
while the remaining 30 per cent stated that they felt well. Thus, 
over two-thirds of those examined did not feel perfectly well. Pain 
| of some kind was the most frequent complaint; digestive disturbances, 
such as dyspepsia and constipation, came next. Some 10 per cent 
‘of males and 25 per cent of women complained of frequent head- 
aches. Nine per cent of males and 4 per cent of females complained 
_of weakness, general, or of the extremities. 


CONCLUSIONS. 


1. Among male garment workers, pressers have the most robust 
physiques. The physical inferiority of finishers to pressers was 
marked. Operators stood in physique midway between pressers 
and finishers. The superiority of the physique of pressers is due to 
the more active character of their occupation and the standing 
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posture at their work. Among females no striking physical differ-- 
ences were observed in the various classes of workers. 

2. The degree of physical development among garment workers: 
is fair only. Among males, especially, a good state of the nutritiom 
if far more common than a good state of the development. Owing: 
to inactivity, a tendency to overweight develops with increasing2 
years. ‘The average expansion of the chest of both males and femaless 
is not high. 

3. The chief difference between male and female workers in theses 
industries seems to lie in the fact that male workers take up the trade 
as a permanent means of livelihood, whereas in females, occupatiom 
in the industry seems to be more or less provisional. 

4. Garment workers, as a class, exhibit a large number of defectss 
and diseases, only about 2 per cent being free from defects. Thatt 
these defects or diseases are of such character as to interfere with 
individual efficiency is shown by the large number of workers (over: 
two-thirds) who do not feel perfectly well. 

5. Tuberculosis is undoubtedly the most serious disease prevalent: 
among garment workers, being over three times as prevalent among? 
males as among females. That the disease is unduly prevalent among 
these workers is shown by the fact that among the females examined | 
it is about three times and among males nearly ten times as common: 
as among soldiers in the Federal Army. 

6. The disease is most prevalent, both in males and females, in. 
the poorest paid class of garment workers, i. e., finishers. This is in. 
conformity with a well-known economic law in regard to the preva-: 
lence of tuberculosis, the tuberculosis rate being roughly in inverse | 
ratio to the income. 

Besides lower earning capacity, other disadvantageous economic 
conditions tend to cause greater prevalence of tuberculosis among 
workers in the finisher groups. These are more subject to over- 
crowding in the home than other workers, because of a lower average 
of rooms in their domiciles and a larger average number of members 
in, the family. 

7. A postural influence may be discerned as affecting the preva- 
lence of tuberculosis, finishers (among males) showing the greatest 
percentage of faulty postures. 

8. The garment industries themselves favor the prevalence of 
tuberculosis in the following ways: 

(a) By intensifying bad postural habits. 

(0) Possibly by reason of the presence of suspended matter 
(woolen “‘fly’’) in the air of workshops. 

(c) By reason of the low rate of metabolism induced by the inac- 
tivity of a sedentary occupation. 
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9. The proneness of garment workers to affections of the respira- 
| tory tract is shown by the percentage of workers who suffer from 
emphysema of the lungs, chronic bronchitis, and chronic catarrhal 
conditions of the nasopharynx. 

10. Nevertheless, apart from the possible effects of suspended 
matter in the air of workshops in favoring respiratory disease (a 
variable factor according to the shop and the materials used), there 
were no vocational diseases peculiar to the garment trades. Occupa- 
tion in these trades, however, seemed to intensify the bad effects 
upon health of certain defects and diseases, such as faulty postures, 
digestive affections, and the like. 

11. Apart from tuberculosis, the chief defects and diseases from 
which garment workers suffer are: Defective vision, faulty posture, 
flat feet, chronic catarrhal affections of the rhinopharynx, defective 
teeth and pyorrhea, digestive troubles, and nervous affections. 

12. A large part of the complaints of garment workers is due to 
the existence of one or more of the conditions just enumerated. 

13. The great prevalence of subnormal vision among garment 
workers is a matter of importance as the garment industries make 
exacting demands upon the eyes. 

14, The number of workers who wear glasses is relatively low 
compared to the number needing them. 

_ 15. In trades such as the garment industry the correction of small 
visual errors is of importance in order to prevent the development of 
symptoms of eye strain. 

16. Faulty postures are extremely common among garment 
workers. They tend to increase the prevalence of respiratory and 
intestinal diseases, visceroptosis, hernia, flat and weak feet, and 
similar defects and diseases. The effect of occupation in the gar- 
ment trades is to intensify bad postural habits. 

17. Bad postures are not necessarily induced by occupation in the 
garment industries provided the individual enters the trade with a 
correct carriage. The good effects of previous military or of physical 
training were marked and prolonged in the maintenance of good pos- 
tural habits. 

i8. Chronic catarrhal affections of the nose and throat are very 
prevalent among garment workers. These are the cause of con- 
siderable discomfort to the workers, causing them to seek relief at 
dispensaries. A number of those examined had undergone opera- 
tions for the relief of such conditions. 

19. The garment trades, in themselves, did not seem directly 
responsible for the existence of these conditions as, in many instances, 
they had apparently existed from childhood. The great prevalence 
of these diseases may be partly accounted for from the fact that the 
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great majority of garment workers have been city dwellers from 
birth and, presumably, always exposed to the crowded and congested! 
conditions said to favor the genesis of chronic nasopharyngeal! 
affections. 7 

20. An examination of data as to temperatures and relative: 
humidities in workshops of the garment trades during February,, 
March, and April showed no reason to suppose that the prevalence: 
of catarrhal affections was favored by incorrect temperatures or rela-- 
tive humidities in such workshops. 

21. The presence of suspended matter (‘‘fly’’) in the air of work-- 
shops would, when present, tend to aggravate chronic nasopharyngeal. 
affections. 

22. Defective teeth and pyorrhea were common among garment. 
workers. They were the cause of pain, discomfort, and ill-health 
due to imperfect mastication and subsequent malassimilation. The. 
presence of oral sepsis, due to defective teeth and pyorrhea, must also. 
be regarded as an important source of systemic infection. 

23. Habitual constipation affected many workers, male and 
female. Dietetic errors, a sedentary occupation, faulty postures, all 
were etiological factors. The chief cause, however, of this condition 
was the neglect to form regular habits of defecation. 

24. Defective hearing was common. The majority of these cases 
are doubtless due to extension to the middle ear of chronic catarrhal 
affections of the nose and throat. Continued exposure, however, to 
the vibratory noise made by sewing machines in workshops, doubt- 
less has an effect in damaging the hearing. 

25. Nervous affections, particularly neurasthenia, are common 
ameng garment workers, expecially males. Pieceworkers are 
mainly affected. The element in the garment trades thought to be 
particularly active as an etiological factor, consists in the characteriste 
fluctuation in seasonal activity of the industry. This fluctuation 
seems to be operative in the following way: During the busy season 
pieceworkers overdrive themselves in order to earn a high wage to 
provide for themselves and their families during the dull season. 
When this sets in a reaction takes place, feverish energy being 
replaced by introspection, forebodings over the future, and similar 
painful mental states known to favor the genesis of neuroses. 

26. ‘I'he prevalence of syphilis, as shown by the previous histories, 
and the results of the Wasserman test, was decidedly low. 

27. On the whole, a large part of the defects and diseases of gar- 
ment workers arise from ignorance or neglect of personal hygiene. 
A proper regard of these principles on the part of the workers would 
go far in nullifying the bad effects of a sedentary indoor occupation 
upon the health. 
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In view of the foregoing it is evident that physical defects and ill 
health, resulting from the neglect or ignorance of personal hygiene, 
| seem to be important factors in the reduction of efficiency of garment 
workers. 

The effects of occupation in these trades upon the individual pre- 
sent great variations, depending upon whether the worker enters the 
trade with a well-developed body and good hygienic and postural 
habits or the reverse. That the possession of such habits is of ines- 
timable benefit to the individual was emphasized by the investigation. 

In spite of the fact that the attempt to increase the knowledge of 
busy workers as to the principles of personal hygiene is not likely to 
be followed by results commensurate with the effort expended, it is 
nevertheless strongly urged that the Joint Board of Sanitary Control 
amplify and extend the efforts it has made in the past to increase the 
knowledge of workers as to personal hygiene. It is particularly rec- 
ommended that in the future stress be laid upon the following points: 

(a) The necessity for the correction of visual defects. 

(6) The necessity for the formation of correct postural habits. 

(c) The necessity for attention to oral hygiene, particularly in 
regard to the consistent daily use of the tooth brush and proper 
dentifrices and the use of prophylactic fillings for cavities as they 
appear. 

The tendency of garment workers to neglect their mouths until 
crown and bridge work or artificial dentures are necessary is not 
only a cause of much needless expense, but the results are far inferior 
to fillings when these are put in in time. 

(d) An effort should be made to reduce the amount of habitual 
constipation among garment workers by disseminating information as 
to the cause and means of prevention of this affection. 

(¢) Attention should be directed toward the elimination of “fly” 
from the air of workshops. Dry sweeping should be rigidly sup- 
pressed. Floors should be constructed, so far as practicable, with 
tight joints, smooth surfaces, and coated with some dust-retaining 
oil. Suction cleaning is desirable where practicable. The vibration 
of machines, transmitted to floors, should be reduced by means of 
blocks of rubber or similar damping substances beneath machine 
supports. 

The attachment of small suction nozzles or similar dust-exhausting 
devices at the knives of cutting machines is worth considering, as 
these machines undoubtedly produce considerable ‘fly,’ especially 

when heavy woolen materials are cut. 
| (f) The spread of communicable diseases in workshops should 
be guarded against by more rigid enforcement of the regulations 
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against promiscuous spitting, the use of the common drinking cup,, 
the common towel; numerous evasions of these regulations having; 
been noticed in shops of the trade. The high rate of prevalence: 
of tuberculosis among garment workers makes the consistent enforce-- 
ment of such regulations imperative. 

(g) While from observations it would appear that the conditions: 
of temperature and relative humidity are f airly satisfactory in clothing: 
shops, the dry bulb temperatures, as pointed out by Rogers, are: 
apt to be too low in winter. An effort should be made in workshops | 
of the garment trades, during the season when artificial heat must be) 
employed, to have the temperature maintained between 62° F. and 
70° F. The relative humidity should never exceed 65 per cent, nor 
be lower than 35 per cent. From 48 to 52 per cent is the optimum. 

(h) Owing to the great number of faulty postures among workers, 
the fatigue arising from sitting on seats improperly supporting the 
body and similar conditions, an effort should be made to promote the 
use in the garment trades of adjustable seats with backs. 

(1) In view of the efficient organization of garment workers, and 
the relative ease with which information can be disseminated among 
them, the suggestion is made that the trades establish a special dis- 
pensary for garment workers, convenient to the clothing district, 
where special attention will be paid to the correction of ocular de- 
fects, dental prophylaxis, and diseases of the respiratory and digestive 
tracts. 

(7) In regard to the treatment of tuberculosis, the extension of the 
establishment of sick benefit funds as inaugurated at present in some 
of the locals of the cloak, suit, and skirt makers union is recommended. 
For tuberculous workers who are able to work, open-air shops might 
be established. 

(k) The Joint Board of Sanitary Control is also urged to extend its 
system of physical examinations, so that all workers who apply may 
receive an opinion as to their physical condition and proper advice be 
furnished them. The advantages to be derived from such periodical 
examinations in maintaining a permanent condition of good health 
should be made generally known among the workers. 

(t) The Joint Board of Sanitary Control should do all in its power 
to impress upon educational authorities the vital necessity for the 
physical supervision of school children and their efficient instruction 
in the principles of personal hygiene. 

It seems evident that the remedies just suggested for the present 
unsatisfactory condition of the health of garment workers can never 
be substitutes for the prophylaxis resulting from an ingrained knowl- 
edge of the practical application of the principles of personal hygiene 
derived from a public-school education, in which such instruction is 
a fundamental part. In other words, the proper time for forming 
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correct postural, oral, and intestinal habits is not after a worker has 
entered a given occupation, but is an important part of the training 
of the period of growth and development. This investigation has 
only emphasized the fact that instruction in such matters 1s quite as 
important for the individual as learning to read and write. 

Present courses in instruction in hygiene in public schools should 
therefore be amplified so as to constitute an integral and important, 
instead of subsidiary and incidental part in the school curriculum. 

There is also necessity for systems of physical supervision of school 
children which really supervise and cause to be removed physical 
impediments to healthful development. 

Postural training is also of vital importance. Children should re- 
ceive postural training in the schools of such fundamental thorough- 
ness that the effects of this training, upon leaving school, would be 
manifest throughout their lives. Greater facilities for correcting 
defective dental conditions are also urgently needed. The Joint 
Board of Sanitary Control should urge, so far as in it lies, an increase 
in the facilities of school dental clinics. 


PART II. 


“THE HYGIENIC CONDITIONS OF ILLUMINATION IN WORK- 
SHOPS OF THE WOMEN’S GARMENT INDUSTRY. 


By J. W. Scuerescuewsky, Surgeon, United States Public Health Service, and 
D. H. Tuck, Assistant Physicist, United States Public Health Service. 


In view of the fact that a large part of the industrial operations in 
the women’s garment trades involve the close and continuous use of 
the eyes, the illuminating conditions which prevail in the workshops 
of the industry become highly important from the standpoint of in- 
dustrial hygiene. The necessity for adequate and correct ilumina- 
tion on the various working planes becomes the more apparent from 

the consideration of the data in relation to the vision of garment 
_ workers contained in the foregoing portion of this report. These data 
show that only a little over 25 per cent of the workers whose visual 
acuity was tested had normal vision in both eyes. 

While the hygienic conditions of illumination are always of im- 
portance in all workshops, offices, schools, and public buildings, they 
become doubly so when the work to be illuminated requires a closer 
and more constant use of the eyes than reading, for example, and 
when the group of workers involved are prone to visual defects. 

Therefore, when the Surgeon General of the Public Health Service 
was requested by the Joint Board of Sanitary Control to include in 
the investigations made by the service, the hygenic conditions of illu- 
mination in the workshops of the trades, the importance of this phase 
of prevalent working conditions was fully recognized. 

General scope of the investigation.—The scope of this part of the in- 
vestigation embraced the following points: 

1. The making and collection of a number of physical and photo- 
metric measurements in a representative group of workshops of the 
cloak, suit and skirt, and dress and waist industries, sufficient to com- 
pute the average of prevailing conditions of illumination upon work- 
| ing planes. 

2. An inquiry as to whether the basic principles of illumination 
were adhered to in the workshops of the industry. 
| (105) 


106 


3. If departures from such principles were found to be prevalent, 
the formulation of recommendations necessary to place the illumi- 
nation of workrooms in these industries upon a good hygienic and 
economic basis. 

Acknowledgments.—Acknowledgments are due and are hereby 
made to Dr. George M. Price, director of the Joint Board of Sanitary 
Control of the Cloak, Suit and Skirt, and Dress and Waist Trades of 
New York City, whose cooperation facilitated entry into workshops 
for the collection of these data and to the Director of the Bureau of 
Standards, Washington, D. ©. , for calibration of apparatus used and 
for determination of the distribution curves of combinations of lamps 
and reflectors commonly used in the workshops of the women’s gar- 
ment industries. 


GENERAL PRINCIPLES OF NATURAL AND ARTIFICIAL 
ILLUMINATION. 


Before proceeding to the presentation and discussion of the data 
collected brief reference should be made to the considerations involved 
in natural and artificial illumination of workshops. 


NATURAL ILLUMINATION. 


As openings in the walls of buildings are the only means at our dis- 
posal for lighting an interior by daylight, the degree of daylight illumi- 
nation of a room depends primarily upon the area of the Openings, or 
window area. Because of this, it may be thought that, in order to 
secure adequate illumination of an interior it is merely necessary to 
specify a minimum ratio of window area to floor area for any class of 
building. For factories, the ratios of 1 to 4 or 5 and for office build- 
ings, 1 to 7 or 1 to 10, have been advocated for this ratio. 

While these ratios are useful in the general design of buildings, they 
do not give necessarily a true measure of the Ulumination which will 
be available, because of the variability of other factors presently to 
be discussed. } 

Sources of daylight.—We may distinguish primary, secondary, and 
tertiary sources of daylight illumination. 

Secondary séurces.—While the primary source of daylight illumina- 
tion is, of course, the sun, we depend, for daylight Ulumination, upon 
the light reflected from the sky, rather than that of the sun. The 
sky, therefore, is the great secondary source of natural illumination, 

Intrinsic brilliance of the sky.—An important factor in the adequacy 
of natural illumination is the intrinsic brilliance of the sky. This 
varies greatly under different meteorological conditions. 

According to a series of measurements of intrinsic sky brilliance 
made in 1897 by the American Lucifer Prism Co.,t we may divide 


1 Lectures on Illuminating Engineering, Johns Hopkins University, Hopkins Press, 1911, Vol. II, pp. 
651-652. 
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weather conditions affecting the intrinsic brilliancy of the sky into 
five classes, as follows: 

1. Nimbus clouds, no blue sky, no sun, storm present or near. 

2. Cloudless sky, either clear blue or hazy. 

3. Blue predominating, clouds generally cirrus. 

4, Clouds, predominating, generally cumulus. 

5. Overcast, no blue. 

The following chart shows the variation of intrinsic sky brilliance, 
in candle power per square foot of sky for these five meteoroloigcal 
conditions! 
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Fic. 1.—Variations in sky brilliance according to cloud conditions (Lectures on Illuminating Engineering, 
Johns Hopkins University, Hopkins Press, 1911, Vol. II, pp. 651-652), 

It is seen from this chart that the intrinsic brilliance of the sky 
is greatest when no blue is visible. 

The important part played by sky brilliance in the illumination 
of interiors has resulted in the recommendation by investigators of 
illumination that, for certain classés of buildings, such as schools, 
the solid angle subtended by the visible sky shall not be less than a 
prescribed number of square degrees in order to secure adequate 
Ulumination. The data in relation to the solid angle subtended by 
the visible sky at any working plane, however, must be accompanied 
by data giving the angle of elevation of the sky above the reference 
plane in order to give a true index of the resulting illumination. 


1 Lectures on Illuminating Engineering, Johns Hopkins University, Hopkins Press, 1911, Vol. II, pp. 
651-052. 
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Sky angle-—The number of stations within a room from which 
open sky may be visible, is primarily dependent upon the sky angle 
of the room. The sky angle of a room is understood in this report 
to be the angle formed between the vertical wall of the building and 
a line drawn from the top of the nearest building to the top of the 
window. The sky angle is, therefore, dependent upon the vertical 
dimensions of windows, the distance of windows from opposite 
‘buildings, the height of neighboring buildings, and the story in which 
rooms are situated. (For the method used for determining the sky 
angle of workrooms see Appendix A.) 

The following figure (fig. 2) is typical of the relation of loft build- 
ings occupied by the cloak, suit, and skirt, and dress and waist 
industries of New York City to the sky and adjacent structures: 


Roof. 


Fia. 2.—Typical relation of loft buildings in the Women’s Garment Industries, New York City, to the 
; sky and adjacent structures, 

It is evident, from the figure, that on the upper floors there may 
be free access afforded to the light from the sky, whereas such direct 
light may be partially or completely cut off from the lower floors. 
It is frequently the case that the angle of incidence of the light from 
the sky is nearly or actually the critical angle, so that the incident 
light is practically all reflected from the surface of the window glass 
instead of being transmitted by it. 
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It is under such conditions that the use of prism or of factory 
ribbed glass, with the corrugations on the exterior surface is of 
ereat benefit by reason of the change these produce in the angle of 
incidence, thus permitting a large portion of the light to be refracted 
into the interior. The assistance derived from the use of such 
window glass is well shown in the case of the lower floors of the 
building shown in figure 2. 

Effects of window glass—The type of window glass used and its 
condition of cleanliness affect the amount of light transmitted. 
Plain, clear glass is generally assumed to transmit about 90 per cent 
of the incident light for angles of incidence of less than 30°. When 
this angle is larger the percentage of transmitted light rapidly falls 
off because of increased reflection. 

The following chart (fig. 3) shows the characteristic transmission 
curve for light incident upon plain glass for angles of incidence 
between 0° and 90°.1 
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Fic. 3.—Transmission curve of glass for light according to angle 
of incidence (Lectures on Illuminating Engineering; Johns 
Hopkins University, Hopkins Press, 1911, Vol. II, p. 651-652). 


In the case of factory wire glass, the transmission, for equal angles 
of incidence will be less than for plain glass, both because of the 
imbedded wire, and the inferior translucency of the glass. 

In the case of rough or frosted glass, the transmission is also less 
for equal small angles of incidence, but for large angles, the trans- 
mission is greater provided the light fall on the roughened surface. 
Ribbed and prismatic glasses should only be used when the angle of 
incidence is large or when the light is to be redirected, as the smaller 
transmission coefficient of such glasses renders their use disadvan- 
tageous where the angle of incidence is small. 


1 Lectures on Illuminating Engineering Johns Hopkins University, Hopkins Press, 1911, Vol. II, pp. 
651-652. 
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Effects of cleanliness.—Besides the conditions affecting the day-- 
light illumination just enumerated it is evident that the conditiom 
of cleanliness of the window surfaces exercises a marked influence: 
upon the amount of light transmitted. Dirtiness of windows mayy 
reduce by as much as 50 per cent the amount of light which is capables 
of being transmitted by the opening. 

Tertiary sources of ulumination—Besides the light from the sum 
and sky there are certain tertiary sources of daylight illumination.. 
These are the light reflected from the surfaces of neighboring buildings: 
and street surfaces. While necessarily of lower intrinsic brillancy 
than the source by which they are illuminated, such tertiary sources, 
are, nevertheless, important factors in the daylight illumination of! 
interiors, especially on the lower floors of loft buildings, some of which: 
receive no direct light from thesky. Interiors of this type are entirely’ 
dependent on tertiary sources for their light. 

The degree of illumination obtained in such interiors varies, of. 
course, with the intrinsic brilliancy of the tertiary sources. The: 
brilhance of tertiary sources is, approximately, that of the sky less: 
the amount of light absorbed by the tertiary surface. Thus, other: 
things being equal, the amount of illumination available is dependent, 
upon the coefficient of reflection of the tertiary sources. 

Distribution of illumination.—For correct illumination of interiors 
it is not sufficient merely to deliver an adequate light flux to the 
interior. This light must be distributed over working planes as 
uniformly as possible and in such manner that the illumination will 
not fall too rapidly as we proceed from the windows to the center of 
the room. While it is the province of the architect to provide for 
adequate access of light, it is the duty of the illuminating engineer, 
so to arrange manufacturing equipment in workshops, that the 
available illumination shall fall on working planes from a proper 
direction, that the distribution curve of illumination shall have a 
gradient suitable to the various industrial processes in question, and 
that machines, fittings, and stock shall be so disposed as not to cause 
extensive local shadows. 

The color and finish of walls and trim is also of much importance, 
as they have an effect on the illumination in the same manner as the 
color and surfaces of adjacent or opposite buildings. 

Summary of the principles of daylight tllumination.—The basic prin- 
ciples of daylight illumination may be summarized as follows: 

1. The amount of light admitted to the interior should be as large 
as possible. 

2. The light should reach the center of the room. 

3. The distribution of the light upon working planes should be as 
uniform as possible. 

4. The light should fall upon working planes from a proper direc- 
tion, 
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5. The walls and trim of the room should be of such color and sur- 
_-face as to absorb but little of the incident light. 

6. Manufacturing and other equipment should be so disposed as to 
avoid casting extensive local shadows. 


ARTIFICIAL ILLUMINATION. 


Artificial illumination must be provided whenever the daylight 
illumination falls short of the requirements for good vision or when 
— conditions are such that it must be depended upon as the sole source 
of light. Since natural illumination is the kind best suited to our 
_ visual needs, the problem of artificial illumination consists in approxi- 
mating daylight conditions as closely as possible. 

One of the chief difficulties in approximating natural by artificial 
_ illumination lies in the fact that while the source of daylight is the 
sky, a large surface of comparatively low intrinsic brilliance, artificial 
- sources are practically point sources, and, consequently, when efficient, 
of very high intrinsic brilliance. It is the problem of producing 
similar lighting effects from sources so widely different which has 
engaged the attention of so many workers. Were it not for the wide 
-renge of adaptability of the eye to various luminous intensities its 
solution would, indeed, be most difficult. 

We have, however, certain generally acknowledged working prin- 
ciples which are briefly as follows: 

1. The illumination should be adequate for the work to be illumi- 
nated. 

_ 2. Uniformity of distribution is a great desideratum. 

_ 3. The color of the light should be adapted to the nature of work 
_ performed. 

4, Glare effects should be eliminated. 

5. Troublesome shadows are to be avoided. 

Intensity of illumination.—The intensity of illumination required 
is a variable quantity governed by a number of factors. These fac- 
tors, themselves, are variable, and some are incapable of exact. esti- 
mation. The following are the more important: 

(a) The location of the light sources with reference to working planes. 

(6) The chromatic composition of the light. 

(c) The degree of contrast between the illumination of the working 
plane and that of the other parts of the room. 

(d) The color and reflection coefficient of the walls, ceilings, trim, 
and floors. 

(e) The amount of reflection from the machinery, equipment, or 
material used in the industrial operation, and the state of the surfaces 
involved. 

(f) The condition of the eyes of the worker. 

So far as the cloak, suit and skirt, and dress and waist industries 
are concerned, many of these factors are identical in practically all 
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the shops. Thus, because of similar arrangement of processes in loftt 
buildings the degree of contrast between the illumination of a par-- 
ticular working plane and that of other portions of the room is of thes 
same order of magnitude. The color and reflection coefficient of! 
walls, ceiling, and trim are also similar. The amount of reflection: 
from parts of machinery is practically the same for similar apparatus.. 

While it is difficult to specify a minimum illumination which shalll| 
be adequate for any particular class of work, it is practicable to 
specify that, to constitute favorable conditions, the illumination. 
required for certain operations shall not fall below a certain minimum, 
due consideration being taken of the reflection coefficient (albedo) of ' 
the material worked upon. In view of the exacting conditions under: 
which the eyes are used in the women’s garment industry, conditions, 
which, on the whole require better illumination than mere reading, 
it has been assumed, that to secure adequate illumination, the inten- 
sity upon working planes should not fall below 5 foot-candles, when 
light materials are worked upon and 7 foot-candles when the materials 
are dark. 

feasons for manmum standard of 5 foot-candles.—It is perhaps per- 
tinent, at this point, to say a few words about the reasons for fixing 
the minimum requirements of illumination in the garment industries 
at 5 foot-candles, in view of the fact that it is possible to see to read 
with intensities as low as one-half foot-candles. In a summary of 
the Interim Report on Daylight Illumination of Schools, issued in 
England by a joint committee,! the statement appears that, during 
most of the school hours, a place sufficiently lighted for school work will 
probably yield photometric readings of at least 5 to 10 foot-candles. 

Now, the use of the eyes in schoolroom work involves the viewing 
of surfaces such as a printed page, in which contrasts in brightness 
are great. In the garment industries, on the other hand, the surfaces 
viewed afford no such contrasts. The reflection coefficient of the 
material is often low, the thread or other ‘‘findings” match the 
material in color. The testimony of those who do needlework is, 
from personal statements, to the effect that ‘they can see to read 
when they can not see to sew.”’ 

It would seem, therefore, that the minimum standard of 5 foot- 
candles recommended is conservative, in view of the nature of the 
work in the garment industry. While seeing is possible with lower 
intensities, a further disadvantage of such low intensities, as pointed 
out by Fitz,’ lies in the fact that the pupillary aperture is dilated at 
low uluminations. Hence a greater area of the optical surfaces of 
the eye are uncovered. This has the effect of intensifying the optical 
defects of cornea and lens, thereby incurring the danger of eye strain, 
even in apparently normal eyes. 
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1 Tiluminating Engineering, London, July, 1914, p. 363. 
2 Fitz, G. W.: Practical Methods for Testing Natural Tumination. Transactions, IV International 
Congress of School Hygiene, Buffalo, N. Y., 1913, Vol. IT, p. 396, 
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By reason of the frequence of visual defects among garment work- 
ers, the disadvantage of low intensities of illumination is further 
emphasized. 

Distribution.—It is not sufficient to have an adequate flux of light 
upon the working plane. The flux must be so distributed that the 
contrast between adjacent portions of the working planes will not be 
noticeable. Besides this, the contrast between the illumination of 
working planes and that of the surroundings should not be excessive. 

Distribution causing alternate areas of light and darkness should 
be avoided so far as practicable. Adherence to the principle that 
artificial illumination should approximate daylight illumination re- 
quires that, while shadows are necessary and unavoidable, such» 
shadows should be in true relation to the objects casting them and 
that, furthermore, there should be sufficient diffused light to permit 
seeing clearly into shadows. 

Glare.—The prevention of glare effects in artificial illumination is 
important, as these are prone to occur owing to the point character 
and high intrinsic brilliance of artificial sources. 

For easy vision, the object one desires to see should be the bright- 
est in the visual field. This arises from the fact that the eye adapts 
itself to the intrinsic brilliance of the brightest object in the field of 
vision. When some object other than the object to be viewed is the 
brightest in the visual field, glare is said to be present. 

The amount of glare is influenced by two factors: (a) The angle of 
glare, and (0) the difference in intrinsic brilliance between the intrud- 
ing object and the one to be viewed. 

Angle of glare—The angle of glare is the angle formed by a line 
connecting the eye of the observer and the intruding object and a 
similar line drawn from the object to be viewed, when the eye is fixed 
upon the latter. It is evident that glare will not be present when 
the angle of glare is greater than the visual angle in that particular 
direction. 

As the angle of glare diminishes, the intruding object approaches 
the center of the visual field. 

With constant angles of glare the degree of obscuration of vision 
produced by an intruding object, such as a light source in the field 
of vision, is a function of the difference in intrinsic brilliance between 
the intruding object and the object to be viewed. 

Shadows.—We have become so accustomed to shadows that we 
appreciate but little their importance. Yet their presence is essen- 
tial to vision. Proper shadows enable us to perceive the solidity of 
objects and to judge of their relative shape and sizes. Shadow pro- 
duction by artificial ilumination should approximate that of day- 
light—i. e., the light should be especially directed toward working 
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planes, yet at the same time should emanate from a sufficient num- 
ber of sources to produce shadows giving true appreciation of the 
contours of objects. A perfectly diffuse light, emanating from all 
directions, would be highly objectionable, because by lack of shadows 
vision would then become very difficult. There should be, never- 
theless, sufficient diffusion to permit seeing clearly into shadows, and 
yet to cause shadows to have the proper density. Troublesome 
shadows are those which do not assist in defining the contours of 
objects, which tend to exaggerate their size or distort their shape and 
moving shadows. 

Light sources which make a small angle with the horizontal to the 
object viewed produce elongated shadows, which cause the exag- 
geration and distortion above referred to. Swinging light sources 
cause moving shadows and alter the original light distribution. 

Color of light.—It is obvious that the color of artificial light used 
in industries requiring color discrimination should approximate that 
of daylight. 

The following table shows a comparison of the color components 
of ordinary light sources, as determined by Ives,! the composition 
of daylight being taken as: Red, 100; green, 100; blue, 100. 


TaBLE 1.—Color composition of ordinary light sources as compared to average daylight 


(Ives). 
Source. Red. | Green. | Blue. 
DEV CEAPO GAY MO ot ae aie SaGicaly sats ae SES C ISON Hens OR a eee wos eRe ee 100 | 100 100 
SEMIS I NY 2eUO;0 | SeHI). <\c.<)2ie.a = Ne sm Gi .cinis Aadisd Saas ete ME RRs oer ee ae eae 100 91 56 
Welsbach: 
One-lourth percent cerium so Po Oi JOIN 2k ERE See 100 81 28 
mlaree-tourtus pen Cent Ceri. oo 2c occ nts Sees ce ees ae ss ins EL eae 100 69 14.5 
Tungsten (14 watts per mean horizontal candle) 1. 2.25.2 .22.4.45- es... dee el 100 55 12.1 
INGO S erates actor coy sie aciees = dig aie ste sperta sini Roe Ne ica soe al cg Pee 100 51.5 11.3 
EAS EBIGINGY 0) G10 8 Bess SIE ae LEAN Anan OIE SS Gere emer ae eS RNAP eee A 100 50 10.4 
Gem (2:5 watts:per mean.horizontal candle)... 2 f..5..5. 5-02-25 pese-c05 2055088 100 48 8.3 
Carbon (3.1 watts per mean horizontal candle)...........-...5...0.- 020.62 - ee oe ee 100 45 7.4 
DSU MORON OAS caestcnrem an toiaim oinstete ciemsierogieie he as oe oie pe vids ee wage UE Noe ers ek ee ee 100 40 5.8 


It is seen, from this table that, of the ordinary artificial sources, the 
Welsbach mantle with one-fourth per cent cerium resembles average 
daylight the closest in its chromatic composition followed by the 
three-fourths per cent cerium Weisbach mantle. Of the incandescent — 
electric lamps the tungsten light gives the closest approximation. 

One great defect in all our present available incandescent artificial 
sources is the relative preponderance of red over blue. This is 
disadvantageous because of the lack of coequal stimulation of the 
red, green and blue sensations of the retina, and because it seems 
probable that blue component of light is more efficient in stimulating 
complete adaption to existing luminous intensities than red. 


1Tves, Herbert E.: Color Composition of Light Sources, Transactions of The Iluminating Engineer- 
ing Society, November, 1908, 
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Fig. 6.—Storage battery, voltmeter, regulating resistance, and leads in box. 
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DETAILS OF INSPECTION, 


Description of apparatus used in measurements.—All photometric 
measurements were made with a Sharp-Millar standard size photo- 
enetersi >, 

This instrument is designed particularly with a view to a wide 
range of usefulness, to convenience in handling, and to accuracy in 
results. A view of the instrument is shown in the following figure 4 

(Plate VI) and a plan and elevation in figure 5. 

This photometer is of the equality of brightness type. The moving 
‘part is the secondary standard lamp which illuminates a piece of 
ground glass on the right-hand side of the photometric device. The 
photometric device is a modification of a Lummer-Brodhun prism 
which brings rays from opposite directions into the sight tube by the 
addition of another totally reflecting surface. Photometric settings 
are made by matching the brightness of the milk glass cap on the 
elbow tube with that of the ground glass which is illuminated by the 
working standard lamp. There is a 45° cap at the angle of the elbow 
tube. In one side of this cap is a mirror used in reflecting the trans- 
mitted rays from the test cap to the photometric device In the 
other side of the cap is a diffusely reflecting surface used for measuring 
intensity. By removing the test cap a detached test plate can be used. 

The photometer can be used for measuring illumination, intensity, 
and intrinsic brilliance. Neutral glass absorption screens are used to 
increase the range of the instrument and glass color screens are used 
to match the color of the light to be measured with that of the second- 
ary standard lamp. 

Current to the secondary standard, is supplied from a 6-volt 
storage battery and the drop of potential across the lamp is main- 
tained by reference to a voltmeter. The storage battery and 
voltmeter are contained in a box shown in figure 6. 

The apparatus was calibrated by the Bureau of Standards. 

Initial inspection.—An initial inspection, covering 94 shops in 
he cloak, suit and skirt, and dress and waist industries, was made 
ith the following olin (a) The selection of a group of shops 
epresenting typical illuminating conditions in the industries; (b) the 
ormulation of an outline of procedure, permitting the most thorough 
hotometric survey consistent with the time allotted to the inquiry; 
(c) to become familiar with industrial conditions peculiar to the trade 
aving a bearing more or less direct on conditions of illumination. 
As a result of this preliminary inspection it was found that a fair 
dea of prevailing illuminating conditions might be obtained by 
aking a complete photometric survey of 34 shops. Seven of these 
hops were in the neighborhood of Houston Street west of Broadway, 
between Houston and Nineteenth Streets, 19 between Nineteenth 
nd Thirty-eighth Streets, and two in the East Side. 
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Photometric survey—The photometric survey of the shops selected! 
included the following points: Industry, name of shop, location, states 
of weather, hour, floor of building, dimensions of shop, orientation,, 
type of window glass and condition of cleanliness, window area,, 
opposite buildings, sky-angle, number of employees, number oft 
working planes, outside illumination, illumination of working» 
planes; character, whether natural, artificial, or combined; dimen— 
sions of working planes; location, character, number, and condition 
of artificial sources; types of reflectors used, albedo of walls, albedo) 
of material, illumination on stairways and approaches. In every7 
instance plans of the shops were made showing the location of! 
the working planes, windows, artificial light units and similar data,. 
In addition to this full notes were made as to any particular condition 
present affecting the illumination. For a full illustration of the: 
methods employed in collecting these data reference should be made: 
to Appendix B of this report, which contains a reproduction of the: 
survey of shop No. 15. 

A complete tabulation of all the data secured will be found in 
Appendix C. 

DISCUSSION OF RESULTS. 


In discussing the results of the investigation which are set forth 
in detail in the tables contained in Appendix C, the points taken up 
are not necessarily reviewed in the order of their importance because 
the various factors affecting the illumination of an interior have so 
many interdependent relations that it is not always possible to 
weight them according to relative importance. An endeavor has 
been made to have the discussion follow as nearly as possible the 
order of the results as arranged in the tables in Appendix C. 

Measure of precision of observations. —A very high order of precision 
was naturally not attainable under the conditions under which the 
investigation had to be made. Nevertheless, it is thought that the 
error in the case of constants is not over 1 per cent, that of the 
variables more than 10 per cent. 

While the survey included 34 shops, the tables include observations 
in a much larger number of workrooms, because several of the firms. 
occupied more than one floor. In computing totals, averages, and 
percentages, the total number of workrooms, and in some cases the 
total number of working planes, and not the total number of firms, 
is considered. 


Orientation of windows.—The loft buildings in which workshops of — 
the women’s garment industries are housed, in New York City, are, — 


for the most part, situated upon numbered streets. It follows that 


the greater number of the windows have a northern or a southern _ 
exposure. From Table 1 (Appendix C), it is seen that there are _ 


almost twice as many windows with north or with south as there are _ 
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with east or west exposures. Loft buildings on numbered streets, 
|. e., streets running east and west, usually have windows with these 
orientations opening on air shafts. Consequently such windows, as 
a rule, supply but little illumination to the interior. Generally 
speaking, in workshops of the women’s garment industry the windows 
in the front and rear of loft buildings are those to be relied upon 
for daylight ilumination. 

Window glass.—The glass used in workshops of the women’s gar- 
ment trades is usually of one of the following varieties: Plain window 
class, factory wire glass, plateglass. With smallsky angles such glasses 
can transmit but a small fraction of the incident ight from the sky. 

Condition of glass.—The condition of the window glass leaves much 
to be desired. In 7.5 per cent of the shops the glass was very dirty, 
in 54.7 per cent it was dirty, in 22.6 per cent it was fairly clean, and 
clean in only 15.1 per cent of the shops. The glass was considered to 
be very dirty when it was impossible to define objects seen through 
it, dirty when a considerable amount of dirt was present, but objects 
seen through the glass could be still defined, fairly clean when just 
enough dirt was present to be noticeable, and clean when recently 
washed. 

— Sky-angles of workroom windows.—The sky-angle was found to vary 
widely according to the floor on which the workroom was located as 
well as for any given floor. This latter variation was due to irregu- 
larity in the height of opposite buildings and buildings in which 
workrooms were located. Generally speaking the sky-angle increased 
with successive floors, workrooms on upper floors having the largest 
sky-angles. 

_ Front and rear windows were far more numerous than side win- 
dows. On lower floors the sky-angles of front and rear windows were, 
as a rule, greater than those of side windows but on shops on upper 

oors large sky-angles were often present for side windows as well. 
The following table gives the distribution of sky angle values for 
12 front and rear windows and 171 side windows: 


‘ABLE 2.—Distribution of sky-angle values of windows. Workrooms of the women’s 
garment industries, New York City. 


Front and rear 


dors Side windows. 


Sky angle. 


Number. | Per cent. | Number. | Per cent. 


118 


From this table it is seen that the sky-angle in the case of frontt 
and rear windows was less than 10° in 30.83 per cent and less than 
60° in 61.52 per cent of the cases. There is a wide range of variation. 
in the sky-angles of front and rear windows. In the case of side 
windows, however, the sky-angle was either low or high, windows: 
with intermediate values being absent. It is clear both from the: 
numbers of each class of windows and the sky-angle value that the: 
front and rear windows were chiefly relied on in the workrooms: 
surveyed for illumination. | 

As the sky-angle of a window is a measure of the direct sky illumi-. 
nation on the window wall of a building, it follows that, with dimin-. 
ishing sky-angle a progressively greater amount of the daylight , 
illumination of an interior must be derived from reflection from. 
tertiary sources, such as street surfaces and the walls of opposite | 
buildings. 

Floors on which workshops ‘are located.—Of interest in connection 
with the sky-angle is the distribution of the workshops surveyed 
according to the floors on which they were located. 

The following table shows this distribution by floors: 


TABLE 3.—Distribution by floors of shops surveyed in the women’s garment trades, New 


York City. 
Se RGus AEST ae cacmcteans coy parrcesienteeeeem ae oe ee 
Number | Per cent Number | Per cent 
Location by floor. of work- | of work- Location by floor. of work-| of work- 
rooms. rooms. rooms. rooms. 

IB ASOMIOTIE Seo seas ies eerie 2 4-352) Hight poor. oso... sare eee =e 2 4,35 
PATS sl OORos mesos See oe 1 Zo lSci Ninth TOOT s.....c2 cel. oe eens eee 
Secondehloorss os gese 6 PAO S seh Ob etl OOIse ses ee 1 2.18 
hina yl ORs esc ke hs ce eee 2, 26.10}; Eleventh floor...............- il 2.18 
MOUTH OOGaes Ase ee ee 7 1 SS20F ie hwelttachooress.) 05 5ote cee il 2.18 
UGB OOME soo een te eee 8 TAM. 
poubse(il OTOP moyen eee ce ee 4 8. 70 BIS CMe sees eis ete ace pa 45 100. 00 
SOVeMUa OOK. eke eee 1 Ql 


SS ee ee ee ee eee 


Norr.—The discrepancy in the number of workshops (34) in the group surveyed and the number of 
workshops in this table arises from the fact that some firms occupied more than one floor. 

It is seen that location on the third floor was most frequent, fol- 
lowed by the fifth, fourth, and second, in order named. Approx- 
imately 72 per cent of the shops surveyed were located on these floors. 

Floor area-window area ratio.—The average ratio of floor area to 
window area in the shops covered by the survey was found to be 
10.6:1. The maximum ratio was 30:1, the minimum 3.4:1. The" 
average ratio found is too high to permit good results in the natural 
illumination of these shops. As previously stated, for satisfactory 
daylight illumination this ratio should be in the neighborhood of 5:1. 

Effective window area.—The average floor area-window area ratio 
as given above must be still further increased, as this does not corre- 
spond to the effective window area. In a large number of work- 
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shops in the women’s garment trades the front of the loft is occupied 
by offices, showrooms, and stock rooms. These departments are 
separated by partitions from the remainder of the loft. It is also 
a common practice to separate the cutting department from the rest 
of the workshop by partitions frequently reaching the ceiling. A 
large part of the total window area is cut off from the workrooms by 
these partitions. The windows so cut off are almost invariably 
those having the largest sky angles. Owing to these circumstances 


the average ratio of effective window area to total window area was 


found to be 0.82, with a maximum of 1 and a minimum of 0.49. 
~The above-mentioned conditions have the effect of raising the floor 


area-effective window area ratio to 12.9:1, with a maximum of 
36.6:1 and a minimum of 4.1:1. 

Albedo (reflection coefficient) of walls and ceilings.—The interior walls 
of 80.5 per cent of the workshops were white. The finish was usually 
plaster or alabastine with a mat surface. The following table shows 
the albedo of the walls of the various shops in the survey: 


Taste 4.—Albedo of walls and ceiling, workshops of women’s garment trades, New 
York Cag, NX. 


Walls ae 
having aving 
Albedo. alb aa Per cent. albedo Per cent. 
between. between. 
PAT ee Oe ee ied BE aR shag ep Res Ice oe it a PR 13 33. 4 13 44.8 
DT 2 eo they Ane IPI I eh oe re SS eS erie ee 9g 230! 6 20.7 
DRT 2 ae As Sater a Ce eee IE ee Seem ere 8 20.5 6 20. 7 
Rc (yee: ee UR REIN oo en WP, ed LAER Soe CASPASE SSE Hee 1 2.56 2 5.90 
ADIN Si OTE Oe Toi Fie ARN cere GM eS a Oe Ie EO So Oe iI 2.56 1 3. 45 
CPN S55) ame Posies Noe ay ge ola eg OEE 8 9 Ee a ee ie eae eer 1 hI Baal ie tiadn ape «Sl bts deemed eae 
DOG es eee eee eo A eae Re eRe ee mesect ode Slime anes Sos oreo obo) prearaC ur Oat 
OI ee A ek BOI SOD A ie OE AIS Anes POL 6 15.4 1 3.45 
lev tea eee et ee PERS SCR TAD 7 Cee he Ree eee a erate ea 39 100 29 100 


Reference to this table shows that 33.4 per cent of the walls meas- 
ured reflected 80 per cent or over of the incident light and that 44.8 
per cent of the ceilings had a similar albedo. The average albedo of 
the walls was 65 per cent; that of the ceilings 73 per cent. 

When the walls were colored the albedo was naturally much lower 
than that of white walls. 

The ceilings of 69.6 per cent of the shops were white, the finish, for 
the most part, being mat alabastine on plaster. Reference to Table 1 
(Appendix C) shows that walls and ceilings with an alabastine surface 
have the highest albedo, with whitewash and white paint next in 
order in percentage of light reflected. 

Albedo of material worked upon.—The amount of light reflected by 
the material worked upon is of importance in determining what con- 
stitutes adequate illumination for any industrial process. When the 


- 
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reflection coefficient of the material is low more light is needed. This 
is especially true in the garment trades as the materials worked upon 
are spread out so as almost or entirely to cover the working plane. 
The albedo of the materials used was determined in the case of a 
large number of samples. 

The following table gives the approximate albedo of some of the 
materials commonly worked with in the shops surveyed: 


TABLE 5.—Albedo of materials commonly worked upon in workshops of the women’s 
garment trades, New York City. 


ee ee ee a ee eee 


Material. Albedo. Material. Albedo. 


Per cent. Per cent. 

Balek-velWeteo cae oe, ese, See 0.37 || Black silk and mercerized cotton........ 4.5 
Navy blue woolen cloth edark wees o8 a 7 Green (light), woolen or cotton.......... 5.4 
Black woolen cloth... =. ....-2= 19 rown woolen cloth (light) .....-..._... 10.9 
Navy blue woolen cloth Giehti ys fs. 22 328 Zan Tango cloth, woolen or cotton........... 14.3 
Green, Russian (dark), woolen or cotton. 2.3 Light brown paper patterns............ 35.1 
Brown woolen cloth (dark)............. 2.3 Wihtterelothn 2: tio oi L seis Sa ee 65.9 
Black Cottonclotls :.iec. cs 2.9 


1 The albedo of white cloth depends largely upon its thickness, together with the color of the surface 
upon which it is placed. The albedo given is for a double thickness of cloth lying on a golden-oak colored 
surface. 


As shown by the table the albedo of the materials varles over a 
wide range. In general, it may be stated that the albedo of material 
used in the cloak, suit, and skirt workshops is the lowest; that in 
dress workshops the next, and that in waist workshops the highest 
in order. 

Working planes.—Photometric measurements were taken at the 
following working-planes which cover practically all the stations at 
which work is carried on in the women’s garment industries: Cutting 
tables, pressing tables, sewing machines, buttonhole machines, 
finishing tables, basting tables. 

A complete tabulation of the data secured appear in Appendix C, 
under corresponding headings, In all, photometric measurements 
were taken on 69 cutting tables employing 150 cutters, 47 pressing 
tables on which 228 pressing boards were mounted, 95 banks of 
sewing machines containing 851 machines, 20 buttonhole machines, 
131 finishing tables employing 610 finishers and 43 basting tables 
which are used as required by operators. 

In addition to this the general illumination of shops and of stair- 
ways was measured. 3 

In view of the fact, shown in the preceding portion of this report, 
that workers in the garment industries are divisible into certain 
groups according to their work, conditions of illumination at the 
various stations just enumerated will affect only that particular group 
of workers performing the type of work in question. It is, therefore, 
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necessary at the risk of some repetition to discuss the data presented 
in this report in relation to each of the groups of working planes 
mentioned. 

Extent of artificial ulumination.—In no shops surveyed was entire 
reliance placed upon artificial sources for illumination. All shops, 
however, were equipped with means for artificial hehting. Under 
certain conditions such as at the close of winter days and for overtime 
work the artificial lighting system becomes the only source of light. 
It was frequently the case under usual working conditions while at 
some of the stations the daylight illumination was adequate; at 
others in the same shop additional light had to be supplied from 
artificial sources. 

_ The following table gives the percentages of the workrooms meas- 
ured, in which under usual working conditions working planes were 
illuminated (a) by daylight alone and (b) by abana artificial and 
day light. It should be stated-that owing to the summer season of the 

ear in which these measurements were made, in the winter, the per- 
| ee of stations using artificial light ould tndoubiadl: be 
increased. 


TABLE 6.—Percentage of shops in which working planes were vlluminated by daylight 
and by combined artificial and day light. 


: . Artificial light and 


Dayli 7 : 
Number of work- yent gions daylight. 
Working plane. rooms or work- 
; ing planes. 
: Number. | Per cent. | Number.| Per cent. 
Cutting tables. ....---.-------------+-+++---- 69.tables..........~- 56 81.2 13 18.8 
ressing tables. ...-------------+--++------ 38 workrooms. ...- 30 79.0 8 21.0 
2 OIMINESI ONE Baa Sas Sere Sn a See eee ESee ane 44 workrooms....- 42 95.5 2 4.5 
MeLonhole MAChIMEeS. . -.5.. 2. .scislons eee 15 workrooms...-- 14 93.3 1 6.7 
Bgshiins GAaDl6S (io sca cae s oe sip ese wise 37 workroonis..... 36 97.3 1 Pie 
Is GA DCS do cisco 2 = signee cjg eceis oes 38 tabless <...352 27 71.0 ain 29.0 
DESIGNING DEPARTMENTS. 
esign cutting F210) Crear aee Sri Ae Ae Sia DIES As eerie ae ne ee peered & OO OE crecvici on puiaiellarainc.s\e sidleys 
esign pressing tables....-...------------- G LADIES 2 ems oe al iseeincaer ROOHO 4 cae Rea tos ol soe SAn sera 
esign machines. ...---..--------+-------- O-WOrklOOHis sss oor o> tase s= UG UO alle yee sang A rane ane 
esign finishing ya |e eas leer ere Sapte CLADIEB soo. 5 55.0 als Paraweawat TM OMe arc tara cliee ate nesses 


Artificial light was used habitually throughout the day at some 
orking plane in 23 per cent of the workrooms surveyed. 


ILLUMINATION OF CUTTING TABLES. 


Cutters are an important group of workers in the women’s garment 
dustries. Much of the fit and style of the finished product depends 
pon the accuracy of their work. Minor degrees of carelessness on 
heir part are sufficient to produce waste of valuable material. The 
ecessity for laying out patterns upon dark materials, determining 
he right side of fabrics presenting but little differences in their inner 


122 


and outer surfaces, following guide marks over checked, or particol-- 
ored fabrics, all demand close attention and vigilance on the part off 
the worker. Not only do poor illuminating conditions at cutting: 
tables react adversely upon the worker, but they are likely to be ai 
source of considerable loss to the employer owing to mistakes arising! 
from imperfect illumination of the material worked upon. 

Arrangement of tables.—Cutting tables were variously located in 
shops according to whether daylight, artificial light, or combined 
artificial and natural iumination was adopted. 

There were 3 general arrangements of cutting tables, as follows, 
which give different characteristics so far as daylight illumination is 
concerned: (1) Tables situated in close proximity and perpendicular 
to a window; (2) tables situated in close proximity and parallel to 
windows; (3) tables not in close proximity to windows and, for the 
sake of convenience, said to be in the center of the shop. 

The distribution of cutting tables according to this classification 
was as follows: Perpendicular to windows, 46.1 per cent; parallel 
to windows, 21 per cent; center of shop, 32.9 per cent. 

As cutting tables are long, over 30 feet on the average, it is evident 
that their location either perpendicular or parallel to windows will 
markedly affect the illumination of the table. 

The following figures show the respective characteristic daylight 
illumination gradients for cutting tables perpendicular to windows, 
parallel to windows, and centrally located: 


f 
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= 1 


Fig. 7.—Characteristic illumination gradient, cutting table, in proximity to and perpendicular to 
windows. : 
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Fic, 8.—Characteristic illumination gradient, cutting table parallel to window. 
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Fic. 9.—Characteristic illumination gradient, cutting table in center of shop. 


An inspection of these figures shows how rapidly the illumination 
falls off as the distance from the window increases in the case of 
tables perpendicular to windows. In the parallel arrangement the 
illumination increases and diminishes according to the relative 
position of the station to the window. 

In the case of cutting tables, centrally disposed, only a small por- 
tion of the light received comes directly from the window. Such 
tables are illuminated by the light reflected from tertiary sources, 
such as walls and ceilings. This makes for a more even distribution 
of the light than in the case of tables by windows, but, as shown in 
the instance on the chart, the illumination is likely to be inadequate. 
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In the case of tables placed perpendicular to the windows, whill 
the illumination at the window end is adequate, the distribution ii 
poor, owing to rapid fall of the gradient as the distance from thy 
window increases. The absolute value of illumination on the moss 
distant parts of the table was in most cases adequate. 

The distribution of the illumination on cutting tables placec 
parallel to windows is not uniform, as shown in the chart, but im 
general the absolute values of the illumination on all parts of the 
table were adequate. 

The average illumination on 46.7 per cent of the tables perpendicu: 
lar to the windows was below 5 foot-candles, or the minimum tc 
insure favorable working conditions. 

On tables parallel to the windows the illumination was below thiss 
minimum on 43.7 per cent and on tables centrally located 96 per 
cent. Artificial illumination was used in the case of 16.7 per centt 
of tables perpendicular to windows, on 12.5 per cent of tables parallel 
to windows, and on 25 per cent of center tables. 

From a consideration of the distribution curves alone, of the illumi— 
nation on cutting tables, it would seem that, generally speaking, 
location of the table near and parallel to windows would be the 
most advantageous. Such an arrangement, however, is disad-- 
vantageous for cutters facing the windows, as they are then subject: 
to glare from the window, which would have the effect of reducing: 
visual acuity, especially when working with dark materials. 

Artificial Wlumination of cutting tables.—Where artificial illumina-. 
tion was used (approximately 17 per cent of the tables) the relative 
position of tables to windows made but little difference. The general 
methods found employed was that of local illumination. This 
method requires the use of units consisting of lamps and reflectors 
of correct size and distribution characteristics, together with sym- 
metrical suspension over the table of the units at such height as to 
give the best results with respect to economy, uniformity of dis- 
tribution, and avoidance of glare. 

It is evident, however, from the study of Tables 1 and 2 (Appendix 
C) that with but few exceptions there had been little effort made to 


conform with these requirements. The most usual error made in 


the workshops surveyed was the use of units consisting of lamps 
and reflectors not suited to each other. Thus 100-watt tungsten 
lights were frequently combined with reflectors designed for 40 or 


60 watt lamps. It is needless to say that not only does the use of - 


lamps larger than those for which the reflector is designed reduce 


greatly the efficiency of distribution of the reflector, but glare effects 


are usually caused by the projecting portion of the lamp. 
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Distribution.—Where electricity was employed, the average num- 
ber of outlets to each cutting table was found to be 2.7. As the 
average wattage of each outlet was 93.5 watts and the average 
dimensions of cutting tables were 30.6 by 5.5 feet, the average 
watts per square foot of table area was 1.49. Ordinarily this is 
sufficient to secure adequate illumination, provided units are properly 
located and reflectors are suited to the lamps employed. Owing, 
however, to faulty combinations of lamps and reflectors, the illumi- 
nation was found to be generally inadequate, being below 5 foot- 
candles on 69.3 per cent of the cutting tables illuminated by elec- 
tricity. 

Gas illumination.—Gas was used in the artificial illumination of 
3 or 23 per cent of the cutting tables artificially illuminated. Flat- 
flame burners were used once, Welsbach burners once, and a com- 
bination of both once. The illumination fell below 5 foot-candles 
in all three instances of cutting tables illuminated by gas. 

Although all the shops surveyed are supplied with electric current 
for driving machines, gas was used under the impression that ‘‘it 
was cheaper than electricity.’ This is true when properly designed 
Welsbach burners are employed and maintained. When units of 
the flat-flame type, however, are used gas costs twice as much, 
basing the cost of gas at 90 cents per 1,000 cubic feet, and electricity 
at 10 cents per kilowatt hour, using tungsten lamps. 

Glare.—Glare effects were present from 87.2 per cent of the lamps 
in use at artificially illuminated cutting tables. This high percentage 
is due to the following circumstances: 

1. The low average angle of glare of 47°. 

2. The use of reflectors which in 66 per cent of the instances where 
they were employed were too small for the lamps, so that portions 
of the filament projected beyond the edge of the reflector. 

_ 3. The fact that 31.7 per cent of the reflectors used were of the 

shallow saucer type. 

_ 4. The use of bare lamps in 29 per cent of the instances. 

_ Such conditions combined with small glare-angles produce marked 
clare effects. 

General comment on the illumination of cutting tables.—The follow- 
a table shows the prevailing intensities of illumination on 69 cut- 
ting tables for which this data was compiled. 
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TABLE 7.—Prevailing intensity of ulumination (by tables) on cutting tables, women’ss 
garment industries, New York City. 


Average Maximum. Minimum. 
S=ice) ! re bs ~.,. jes ! yore Sis tes ! oS ia ~, 
23) fee | 3 G2 /2 Ss | so 2/2 (2s | Be 
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Sra! Ge | Sg S lp Se? [SS S lsba| 82 |Ssa S 
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S Qa ay a S QA Ay AS ID A Ay AY 
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0.01-0.099...._.. ] 0) 1.45 0 0 0 0 4 1 5.80 ed 
0.1-0.99 di 1 10. 14 ends of 1 10. 14 Yet 27 6 39.10 46.1 
{1902s Sirs 16 2 | 923520 Gyn} 5 0 ; 0) 18 4 26. 10 30.8 
DOO en. eo eas 6 1 8.70 Gott 10 2 14. 47 ise 6 1 &. 70 aa 
923109 St occ 1b 3 10. 14 38.5 4 0 . 0 4 1 5.80 14 
a a) 6 3 8. 70 oom 4 33 P ES, iN 0 0 0 0 
BA OQROQ is = Fae ast 8 1 11.61 Up 12 3 74 Peasscily|| 4 0 5.80 0 
10-19.99....._.. i 0 10.14 0 8 4 11.60 30.8 5 0 Wa25 0 
20-49.99........ 10 0 14, 47 0 11 0 15.94 0 1 0 1.45 0 
50 and over.... 1 0 1.45 0 8 0; 11.60 0 0 0 0 0 
Totaloe 69 13 | 100.0 100.0 69 13 | 100.0 100.0 69 13 | 100.0 100.0 
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This table shows the percentage distribution of intensities of illu- 
mination by cutting tables. The average illumination on 62.3 per 
cent of the cutting tables was below 5 foot-candles. The average 
illumination produced by a combination of daylight and artificial 
light was below 5 foot-candles on 92.3 per cent of the tables lighted 
inthisway. Variations in uniformity of distribution are also indicated 
by the fact that the minimum illumination on 85 per cent of the cut- 
ting tables was less than 5 foot-candles. Indeed, on some cutting 
tablest he lack of uniformity in distribution was such that the illumi- 
nation might be 50 to 60 times greater at one station than at another. 


PRESSING BOARDS, 


Ulumination data were secured in the case of 47 tables on which 228 
pressing boards were mounted. The work of pressers, as the name in- 
dicates, consists in pressing garments as required. The work makes 
less demand upon the eyes than the other processes concerned in the 
manufacture of garments. While the illumination necessary to this 
class of work should be adequate, the necessity for optimum conditions 
is not so urgent as is the case with workers who use their eyes under the 
exacting demands made by other types of work in the women’s gar- 
ment industry. 
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Intensities of illumination.—The following table shows the prevail- 
ing intensities of illumination on pressing boards as shown by the 
measurements: 


TABLE 8.—Prevailing intensities of illumination (by boards) on 175 pressing boards. 
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From this table it is seen that the average illumination on 57.7 per 
cent of the pressing boards was below 5 foot-candles. Where com- 
bined artificial and natural lighting was used (31 per cent of the 

ressing tables) the illumination was below 5 foot-candles on 75 per 
cent of the pressing boards. 
~ Minimum illuminations of less than 5 foot-candles on pressing 
boards were present in 79 per cent of the shops using daylight alone 
for their illumination, and in all the shops where combined artificial 
nd day light were used. 

Artificial lumination.—Artificial illumination was used habitually 
t 15 out of 47 pressing tables measured, or 31 per cent. Of these 
lectricity was used in 14 instances and gas (flat flame) once. The 
ame faults in regard to improper distribution of units, use of incor- 
ect combinations of reflectors and lamps, or the use of bare lamps 
iscussed in the case of cutting tables, were common in the artificial 

umination of pressing tables. 

Glare effects—So far as daylight was concerned 15 per cent of the 
ressing tables were located adjacent and parallel to windows. Press- 
rs facing the window would be subject to glare from this source 
hich, however, would not interfere with their work to the same 
xtent as 1t would in operations requiring a closer use of the eyes. 

In the case of tables artificially lighted glare effects were present, 
rom 90.5 per cent of the units which were in operating condition. 

The causes of glare effects were the same as for cutting tables. 
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While with the presser in his usual ironing position, looking dowm 
at the board, the average glare angle was 84°, this angle is decreased 
to about 25° to 30° whenever the presser is engaged in other opera:- 
tions than ironing. Of the reflectors employed, 62.3 per cent weree 
of the shallow saucer type affording no protection from glare. OM 
the total number of reflectors used, 83.6 per cent were used in com-- 
bination with lamps so large that the incandescent filament projected} 
beyond the edge of the reflector. The average height of suspensiom 
of the units from the floor was 6.4 feet. The average height off 
pressers is 5.5 feet. There was, therefore, only a difference of 0.9 of a 
foot between the average height of suspension of the units and thatt 
of the workers. As the units were usually suspended over the centerr 
line of the tables, which averaged 5.6 fect in width, the combinatiom 
of naked lamps with low suspension can produce striking violations 
of hygienic principles in iumination by reason of olare. 

Thus, in one instance the light was furnished by a naked 250-wattt 
tungsten lamp suspended over the center line at a distance of but 6} 
feet from the floor to the socket. As this lamp is about 10 inchess 
in length, the brightest part of the filament was nearly in line with 
and close to the workers’ eyes whenever their position. was erect. 

It is needless to say that the glare effect from a source of such hight 
intrinsic brilliancy, placed in proximity to the eye of the worker is; 
highly injurious to vision. 

Comment on distribution of artificial light on pressing tables.—The: 
average length of pressing tables is 14.8 feet, their average width 
5.6 feet. The average number of boards per table was found to be: 
4.8, their average length 3.2 feet. As it was customary to arrange: 
the pressing boards on opposite sides of the table there were, thus, , 
2.4 boards to each linear 14.8 feet of table. The average number of | 
outlets per table was 2.1 and consequently 0.44 outlets for each board. 
For uniform distribution of light there should be 0.5 outlets per board. 
As there were several tables included in the measurements on which. 
there were but a single row of boards and others in which the double 
row arrangeinent was incompletely carried out, the average number 
of 0.44 outlets per board does not actually approach the theoretical | 
requirements so nearly as seems to be the case. : 

The average ratio of table area to board area is 6.3: 1. There is 
thus a considerable amount of waste Space which must be lighted in” 
order to illuminate pressing boards. The average watts expended 
per square foot of pressing boards was 17.4, while for the table this 
was 2.7. This figure could be materially reduced by lowering the 
ratio of table area to board area which is needlessly high. — 

Gas wlumination.—Although gas was habitually used in the case of 
only one of the tables surveyed, provision for illumination with gas i 
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was made at 18 per cent of all the boards. Of such boards the flat 
gas flame was the illumination provision in 67.4 per cent of the 


instances. 
SEWING MACHINES. 


Operators are numerically the largest class of garment workers. 
Being pieceworkers, their ability to earn a high wage depends to a 
great extent upon the skill and celerity of their movements. The 
sewing machines are electrically driven and operate at a high rate 
of speed. Accuracy in following the outline of patterns and in 
sewing seams straight are essential in the work of the operator, 
as much of the quality of fit and style of the garments depends 
on care in these particulars. The work, therefore, demands concen- 
tration. The need for vigilantly watching the flying needle point 
ealls for good lighting conditions, absence of moving shadows, to- 
gether with freedom from shadows and maximum illumination at 
the needle point. 

Illumination data were secured on 95 banks of sewing machines 
containing 851 sewing machines. The necessity for trymg to pro- 
vide good illuminating conditions for machines is recognized by shop 
owners, hence no banks of machines were found centrally located, 
all being situated in proximity to windows, either perpendicular or 
parallel to them. 

Seventy-four and eight-tenths per cent of the banks of machines 
measured were perpendicular to windows and 25.2 per cent were 
parallel to them. The most usual arrangement of machines was, 
therefore, perpendicular to the windows. Operators sit at opposite 
sides of machine tables, the machines being driven either from a shaft 
running below the table or by individual electric drive. The machines 
are staggered so that operators on opposite sides of the table do not 
interfere with each other. 

Perpendicular arrangement of machines.—While, so far as freedom 
from glare effects is concerned the arrangement of machines perpen- 
dicular to windows is preferable, it has the disadvantage, however, of 
rapid fall in illumination gradient, so that the daylight illumination 
on a long bank of machines perpendicular to a window will, in many 
instances, be inadequate. With short banks, however, this is not the 
case. The deficiency can be supplemented in the case of long banks 
by auxiliary artificial Ulumination. 
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The following chart shows the rapid fall in the gradient of illumina- 
tion on machines placed perpendicular to windows: 
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Fi4, 10.—Fall in illumination gradient on sewing-machine banks placed perpendicular to window. 


Parallel arrangement of machines—When machines are placed 
parallel to windows the illumination is more favorable for operators 
with their backs to the windows. Those facing the windows have 
their visual acuity reduced by glare effects. As shown in the fol- 
lowing chart the distribution of illumination is fluctuating according 
to the .position of the machine either opposite a window or wall 
space. 


This arrangement also requires considerable aisle space between 


the machines and the window wall. Inasmuch as machines are 
usually located in the backs of shops (the front being occupied by 
showrooms and offices), the sky angle at the rear is usually small 
because of narrow alleys, courtyards, and tall buildings. Reflection 
from the walls of opposite buildings, therefore, plays a considerable 
part in the natural illumination of the machines. It ig the common 
practice of operators sitting with their backs to windows to pile 
garments on the window sills. In this way useful portions of 
windows are obstructed, with the result of a considerable reduction 
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of the available illumination. In the perpendicular arrangement 
of machines, operators have no access to the window sills for this 
purpose. 


6] 4 
MACH. No. 


Fig. 11.—Ulumination gradient of sewing-machi.e banks parallel to windows. 


Prevailing intensities of ulumination on machines.—The following 
table shows the prevailing intensities of ilumination on machines, 
by shops: 


“Taste 9.—Prevailing intensities of illumination upon sewing machines (by shops), 
women’s garment industries, New York City. 
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From this table it appears that in 68.2 per cent of the shops the 
illumination on machines at the needle plane was 5 foot-candles or 
over. In 31.8 per cent of the shops the average illumination on 
machines at the needle plane was below 5 foot-candles. 

Turning now to the average prevailing illumination on individual 
machines, the following table gives these data: 


TaBLE 10.—Prevailing intensities of illumination on machines (by machines), women’s — 
garment industries, New York City. 
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Number of machines on which the illumination was below 5 foot-candles, 192, equals 44.47 per cent. 
Average illumination on 192 machines on which the illumination was below 5 foot-candles, 1.83 foots 
candles. 

It is seen by this table that on 55.5 per cent of the machines the 
illumination was 5 foot-candles or above. On 44.5 per cent of the 
machines the illumination was below 5 foot-candles, the average being 
1.8 foot-candles. 

Dnstribution of daylight illumination on machines.—From a study of 
the illumination gradient curves for typical banks of machines it is 
seen that banks arranged perpendicular to windows with from 6 to 8 
machines to a bank have on the whole a better illumination distri- 
bution than banks of machines parallel to windows. For longer banks 
this does not hold good on account of the rapid fall in illumination as 
distance from the window increases. 

Artifiaal ulumination.—While means for artificial illumination of 
machines are always provided, in only two of the workshops surveyed 
was such illumination habitually used to supplement daylight. The 
same statement applies, however, to machines as to other working 
planes, namely, that during the winter and at overtime work it will 
be necessary to use artificial light more frequently than during the 
season when. this survey was made. The question of artificial illu- 
mination of machines is consequently of greater importance than 
would be indicated by the actual number of shops surveyed found 
habitually using artificial illumination in the lighting of machines. 
The methods in general use in the workshops surveyed, therefore, 
merit discussion. 
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General methods for artificial illumination of machines wm work- 
shops.—The general method employed is that of intense local illumi- 
nation. Two such methods are usual: (1) Lamps arranged along the 
center line of machine tables, spaced from 4 to 8 feet from centers; 
(2) lamps arranged in double rows along machine tables spaced 4 
feet on centers. | 

The first method, center line location, is employed by 61.5 per cent 
of the shops surveyed, and the second, double row location, in 37.8 
per cent of the shops. 

Neither of these methods can be relied upon satisfactorily to illu- 
minate sewing machines. Owing to the construction of machines and 
the necessity for concentration of illumination and for absence of 
shadows at the needle point, there is but one practical way of meeting 
these exacting requirements, namely, the installation of one unit for 
each machine. Such unit should be firmly fixed so that it will not 
vary from its correct position. It should be so placed that shadows 
of the various machine parts will not fall on the needle plane. It 
should consist of a suitable lamp and a reflector which will protect the 
eyes of the worker from glare effects. Such units should be of durable 
construction, readily accessible for cleansing and renewal to persons 
to whom this duty is assigned and so secured that operators have no 
control over them except to light or extinguish them. 

Reflectors used.—From Table 14, Appendix C, it will be seen that 
97 per cent of the reflectors used were of the deep-bowl type, the 
saucer type, so common at other working planes, constituting but 3 
per cent. It would seem that shopowners by reason of the types of 
reflector selected realized the importance of protecting the eyes of 
workers from glare in the case of machine operators. Unfortunately 
many of these reflectors were installed in the days of 16 candlepower 
carbon lights. Since the introduction of tungsten lights, the fact that 
these give more light for less money has brought about the general 
replacement of carbon lamps by lamps of this type. Now, 16.9 per 
cent of all lamps installed at machines were 100-watt and 20.3 per 
cent were large size, 60-watt tungstens. As a consequence the reflec- 
tors designed for carbon lamps were too small for lamps of this kind, 
so that the efficiency of distribution of the reflectors was reduced and 
glare effects were present whenever the lamps were ht. | 

Glare effects —As 25.2 per cent of the banks of machines were dis- 
posed parallel to windows, operators facing windows were subject to 
varying glare effects. So far as artificial illumination is concerned 
clare effects were present in the case of 69.2 per cent of the units 
which would light. 

The average glare angle was 72°. This was subject to a decrease 
of from 40° to 50° when the operator made machine or cloth adjust- 
ments. 
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In calculating the angle of glare given it was assumed that the 
average height of the eye above the needle plane was 12 inches. The 
average height of suspension of the units above the machine table 
was 2.1 feet. While only 3 per cent of the reflectors used were of the 
shallow-saucer type, the use of 60 and 100 watt tungsten lamps in 
bowl reflectors designed for 16 candlepower carbon lights is a promi- 
nent cause for glare effects whenever it becomes necessary to use 


artificial illumination. 
FINISHING TABLES, 


Finishers, as their name implies, add the finishing touches to gar- 
ments received from the operators. The tables at which they work 
serve only to hold supplies (buttons, needles, thread, and the like), the 
work being held in the lap. 

Photometric measurements were taken on 131 finishing tables | 
employing 610 finishers. All finishing work is handwork. On the 
whole it appears to involve greater strain upon the vision than the 
duties of the other workers in this industry. Hence the necessity for 
adequate illumination. 

Arrangement of finishing tables.—As was the case with cutters and 
pressers, three general types of arrangement of finishing tables were 
found, perpendicular and close to windows, parallel and close to win- 
dows, and centrally located. Their location was distributed as fol- 
lows: Perpendicular to windows, 32.1 per cent; parallel to windows, 
8.4 per cent; centrally located, 59.5 per cent. : The illumination gra- 
dients with respect to these positions had naturally the characteristics 
previously explained. 

Prevailing intensities of illumination on finishing tables.—The fol- 
lowing table shows the prevailing intensities of illumination on fin- 
ishing tables by spaces occupied by one finisher: 


TABLE 11.—Prevailing intensities of illumination on finishing tables (by unit spaces), 
women’s garment industries, New York City. 
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From this table it is seen that the illumination was below 5 foot- 
candles at 50.32 per cent of the stations at which finishers worked. 
It is thus seen that a little over one-half the working stations of 
finishers the illumination fell below the minimum required for 
- favorable conditions. In view of the demands finishing work makes 
upon the eyes, it is especially important, in the case of finishers, to 
insure them adequate conditions of illumination. 

Artificial illumination.—At the time of the survey artificial illu- 
mination was habitually employed at finishing tables in but one of 
the 34 garment factories surveyed. As is the case at other working 
planes, means for artificial illumination is provided. We must also 
assume, that owing to the season of the year at which the survey 
was made that, during the winter months resort must frequently be 
had to artificial lighting. The means for artificial lighting of fin- 
ishing tables was electric in 24 or 66.7 per cent, Welsbach gaslights 
in 3 or 8.36 per cent, flat-flame gas burners in 4 or 11.2 per cent, 
combination of Welsbach and flat-flame gaslights in 1 or 2.8 per 
cent, and in 4 or 11.2 per cent of the cases there was no provision 
made for artificial light. Intense local lighting was the general 
method employed, the units being suspended over the center line 
of the table. | 

Reflectors used.—The type of reflectors used varied considerably. 
From Table 13, Appendix C, it is seen that 67.5 per cent of the reflec- 
tors used were of the deep bowl or cone type and 37.5 per cent of the 
shallow saucer type; 35.6 per cent of the total number of units used 
in the artificial illumination of finishing tables consisted of naked 
lamps. Where reflectors were used, the mistake, so frequently men- 
tioned in foregoing pages, of using lamps too large for the reflectors, 
was, besides the use of naked lamps, a common source of glare 
effects. 

Drop-cord suspension was employed at 68.3 per cent of the finishing 
tables, all such installations being provided with means for adjusting 
the height. At the remaining 31.7 per cent of the finishing tables 
fixed suspension units were installed. 

The use of adjustable drop-light suspension is objectionable in 
that it permits alterations in the distribution of the unit at the will 
of workers who are naturally not versed in the requirements for a 
correct distribution of light and prevention of glare. In many 
instances the result of adjustments on the part of the workers had 
lowered the efficiency of distribution of the reflector and the angle 
of glare. 

Glare effects —Kight and four-tenths per cent of the finishing 
tables were located parallel to windows, with the usual result of sub- 
jecting workers facing the window to varying clare effects. Glare 
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effects were produced in the case of 97.7 per cent of artificial sources 
which were in operating condition. 

The causes for this large percentage of glare effects were those 
already alluded to, namely, an average angle of glare of 95°, which 
would be decreased by approximately 50° whenever the worker 
looked up from his lap to select supplies from the table, the use of 
bare lamps or flat-flame gas burners, saucer reflectors, and lamps too 


large for reflectors. 
BASTING TABLES, 


Basting tables are large tables used by macnine operators on which 
to baste garments. Because of the large stitches, temporary character 
of the work, and the fact that the tables are used only a part of the 
time, they are generally placed in the most unfavorable parts of the 
shop so far as daylight is concerned. Daylight alone was used on 29, 
or 67.5 per cent, of the basting tables included in the survey, and 
combined artificial and daylight illumination on 14, or 32.5 per cent. 

The following table gives the prevailing intensities observed: 


TaBLE 12.—Prevailing intensities of illumination on basting tables, women’s garment 
industrees, New York City. 
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Reference to this table shows that on 83.4 per cent of the basting 
tables the average illumination was below 5 foot-candles. At tables 
where combined artificial and daylight illumination was employed 
the illumination fell below 5 foot-candles in 71.4 per cent of the 
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instances. We thus see that the illumination of basting tables is 
very generally inadequate. Yet there are cogent reasons for the 
adequate illumination of basting tables. 

While the work done at these tables is of a temporary character, 
and the stitches large, the accurate adjustment of the pieces of cloth 
to each other and the distinguishing of the right side of the material 
(not always easy) are important. Guide marks, placed by the cut- 
ter in colored chalk, must be consulted. These are often hard to see 
because of the use of checked or particolored material or because the 
marks become dim on account of handling. 

The location of basting tables away from machines causes loss of 
time in passing from one station to the other. Additional time is 
lost because the operator, passing from the relatively well-lighted 
machine to the darker basting table, must wait for his eye to become 
dark-adapted before he can see well. This is a process which takes 
a longer time than the reverse process, i. e., adaption to high from 
low intensities. 

Artificial llumination.—Sixteen per cent of the basting tables had no 

rovisions for local lighting. Hence they depended upon general illu- 
ninating provisions. In the remainder, in which such facilities were 
oresent, in the case of 23 per cent of the light sources, the facilities were 
urther reduced by reason of missing or burned-out lamps. In gen- 
ral, where artificial lighting facilities were present, local illumination 
as used, adjustable drop-cord suspension being employed on 98.4 
er cent of the tables having artificial lighting facilities. 

The average watts per square foot of table surface was 3.15. Under 
vorable circumstances this is sufficient to produce the necessary 
umination, but the improper selection and location of lamps and 
flectors greatly reduced the efficiency of utilization. 
fteflectors.—No reflectors were employed on 42.4 per cent of the 
its. When present 41.2 per cent were of the deep bowl or cone 
e and 58.8 per cent of the shallow saucer type. 
The usual fault of fitting reflectors with lamps too large was present 
many instances. 

Glare effects.—No basting tables were so located that workers were 
bject to daylight glare effects. On the other hand, glare effects 
ere present in the case of 94 per cent of the artificial sources em- 
oyed, the reasons for glare production being the same as those 
reviously described. 


BUTTONHOLE MACHINES,. 


| Because their location is so generally disadvantageous, some refer- 
xce should be made to buttonhole machines, although they form but 
elatively small part of the shop equipment. In fact, small shops 
ten do not go to the expense of purchasing a buttonhole machine, 
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sending such work out to regular buttonhole shops or employing ai 
buttonhole maker furnishing his own machine, as occasion serves. 

As buttonhole shops require but little floor space many of these are 
located in basements. Shop No. 28 (Table 7, Appendix C) is a typical 
example of such a shop. 

Location.—The space reserved for buttonhole machines in work-- 
rooms is usually that left after the other equipment has been installed. 
In one shop, however, the buttonhole machine was included in thee 
bank of sewing machines. Though 73.3 per cent of buttonhole ma— 
chines were located near a window, in many instances, such windowy 
opened on an air shaft so that the sky angle was practically zero. 

Prevailing intensities of illumination on buttonhole machines.—The 
illumination, at the needle point on 55 per cent of the buttonhole 
machines was below 5 foot-candles, in 15 per cent of the machines itt 
was below 0.1 foot-candle. The operation which requires close: 
visual attention in buttonhole machines is the correct location of the 
buttonhole. When this has once been fixed the remainder of thee 
operation is more or less automatically executed by the machines. 
Shadows, or low illumination cause considerable difficulty in dis- 
tinguishing the marks showing the location of buttonholes. 

Artificial llumination.—The artificial illumination of buttonhole 
machines was usually provided for by adjustable drop-cord suspen- 
sion, the operator arranging the unit according to his taste and main-- 
taining it in position by means of tape secured to the machine. 

Reflectors —Fifty-three and eight-tenths per cent of the lamps usedd 
at buttonhole machines were bare. When reflectors were used, 8(0 
per cent were of the conical and 20 per cent of the shallow saucer type, 

Distribution.—Adjustable drop cord suspension was used at 92.23 
per cent of the machines. The location was such that at all thee 
machines, shadows were cast by machine parts upon the work to #3 
ereater or less extent. | 

Glare effects—Glare effects were present in 81.8 per cent of thee 
machines by reason of the usual causes. t 


DESIGN DEPARTMENTS. : 

The design departments of workshops, as their name indicates, are’ 
the departments where sample garments are made up. As finish anc 
workmanship of samples are important factors in the sale of finishecé 
garments, much care is exercised in their production, garment work« 
ers engaged in making samples being the most skilled in the vat 
groups. The bearing of good lighting conditions upon ease and ace Li 
racy in work seems to be well recognized by garment manufacturent 
in that care is taken to provide, in design departments, the greates: 
measure of illumination possible in the workshop under consideratialll j 
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In all the shops visited the design department was located in the 
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most desirable portion of the shop from the standpoint of daylight 
illumination. 

As a result illuminating conditions in design departments were on 
the whole much superior to the conditions prevailing in the rest of the 
shop. Thus, in no ease, (at the season in which this survey was made) 
was it necessary to make use of artificial ilumination at any of the 
working planes in design departments. 

Working planes in design departments.—The working planes in 
design departments are similar to those in the rest of the shop. They 

onsist usually of a cutting table, 1 to 6 machines, a finishing table, 
and a pressing board. All these planes are either parallel or perpen- 
dicular to windows. 

Artificial llumination.—While, because of superior daylight illumi- 
nation, the need for artificial illumination arises with much less 
Tequency in design departments, facilities are generally provided for 
such illumination. 

The methods employed in design departments for furnishing arti- 
ficial light are similar to those previously noted in regard to the 
artificial illumination of workshops and show a similar disregard of 
pasic illuminating principles. From the evident desire of manu- 
facturers to furnish workers in design departments with the best 
ight available the conclusion is justified that the departures from 
orrect principles previously noted spring from lack of knowledge and 
not from negligence to comply with these principles. 

| Glare effects—Glare was present in the case of workers facing 
vindows at none of the machines, at 37.5 per cent of design cutting 
ables, 83.4 per cent of design finishing tables, and 50 per cent of 
lesion pressing tables. 

| Glare effects from artificial lights would be caused in all cases where 
aked lamps or lamps too big for the reflector, suspended in the 
rdinary visual field, were used. : 

| On examining the artificial lighting installations of design rooms 
or glare, glare effects were present at all the various working planes, 
rom lamps in operating condition, with the exception of machines 
here glare was present in 70 per cent of the instances. A counter- 
ailing circumstance was the fact that conditions requiring the use 
f artificial lights are not so frequent in design as in other shop 
epartments. On the other hand, whenever these conditions did 
rise, glare effects from the artificial light units were present in the 
urge majority of instances. 

This merely emphasizes the observation made over and over again 
p. the course of the survey that, in providing artificial illumination, 
nanufacturers, while often generous in the amount provided, paid 
jut scant attention to proper distribution and protection of the 
rorkers’ eyes from glare effects. 
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Prevailing vntensities of ulumination in design departments.—Tho 
average intensities of illumination in design departments fell below ! 
foot-candles on the various working planes in the following per 
centage of cases: Machines, 6.2 per cent; cutting tables, 37.5 pe 
cent; finishing tables, 16.1 per cent; pressing boards, 37.5 per cent 
With the exception of cutting tables, the average intensities of illumii 
nation in design departments were decidedly superior to those pre: 
vailing in the rest of the shop. 


ILLUMINATION OF STAIRWAYS. 


The proper illumination of stairways is necessary in order to preven 
accidents, facilitate egress in the case of emergencies, and to preven 
accumulations of dirt. Necessity for the provision of adequate illu 
mination of stairways is recognized in section 81, paragraph 3, of the 
Laws Relating to Labor, Factories and Mercantile Establishments: 
Department of Labor, New York State, which says in part: 

The halls and stairs leading to the workrooms shall be properly and adequately 
lighted, and a proper and adequate light shall be kept burning by the owner or lessee 
in the public hallways near the stairs, upon the entrance floor and upon other floorr 
on every workday in the year, from the time when the building is open for use in tha 
morning until time it is closed in the evening, except at times when the influx oo 
natural light shall make artificial light unnecessary. 

Windows.—Table 12, Appendix C, shows the illumination condii 
tions met with in the halls and stairs of shops examined. Of the 
stairs examined, 32.4 per cent had windows opening at the floon 
landings. 

Color of walls, ceiling, and stairs.—The walls of the stairs and land 
ings were black, dark brown, or dark buff in 67.5 per cent of the staires 
nd 32.5 per cent were white. The ceilings over the stairs and landd. 
ings were black, dark brown, or dark buff in 51.4 per cent of the stairs: 
and 48.6 per cent were white. The stairs and railings were of a darkk 
color in 97.3 per cent of those examined, 2.7 per cent being finisheed 
with aluminum paint. 

The albedo of dark colored walls, ceiling, and stairs is low, beingg 
about 5 to 10 per cent. Consequently 90 to 95 per cent of the light 
falling on such walls is absorbed. It is therefore desirable that thee 
stairs and railing be finished so that their albedo shall be high (70 to 885 
per cent). 

Artificial lights.—Of the stairs examined 89.2 per cent had lights 
of some kind at the floor landings and 10.8 per cent had no lights, 
Of the 89.2 per cent of the stairs which had lights 25.6 per cent of thee 
units would not light. Of the units used 23.3 per cent were of thee 
flat-flame gas type without shade or reflector, 63.3 per cent were cent 
electric units, and 13.4 per cent were tungsten electric units. _ : 4 

Reflectors.—Of the total number of units used 10.8 Ber cent wereé 
equipped with shades of the semi-ornamental type, and 89.2 per cent i" 
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f the units were unshaded lamps. The shades used were useless as 
eflectors and only served to shade the lamp from the eyes of those 
sing the stairs. The usual error of employing lamps too large 
or shades was also in evidence. 

Location of units —The common practice is to locate units at floor 
indings or at turns in stairs or at both. The units were suspended 
y fixed wall brackets at an average height of 6 feet from the floor. 


TaBLE 13.—Prevailing intensities of illumination on stairs (by stairs). 


Average. Maximum. 


\ 
33 3 Pic 3 og 2 
ee =| q 2& et 24 4 
ap = bees) oa) ge = 
Deg 3S Oe a BO a 
| Foot-candles. a : a ; oo A 
ae ER: as Be oF Bs 
38 qe} 88 qe] iss a3 
eet ae le geo tes ee sa fee ue glee Lg 
: Hey) 8 is | # 2s] 2 i] # Ss! 8 16 Ie 
Shel 8 is S (ees 8S |x S jebal & la | 8 
sea/ 8 |e | & |BSSi s |B I s [eee 5 [B | s 
oO mB 1A MH 10 a A oH A IA py 
5 13.5 Bra bel Oey 2} 28.6] 0 0 2) | 2856 19 05) = 0 
14 37.8 7 | 38.8 if 14.3 1 33.3 1 14.3 LP 33e3 
Sep 2147 be.5 27-85 0 0 Oo; O P01 34 Bh 33-3 
2 O41 Orit: fb eS SE BR 0 0 0|] 0 
0 0 0; 0 0 0 0 0 0 0 0! 0 
1 2a Te O) |. 8) 1 14.3 1 33.3 2 \- 2856 1 | 33.4 
1 2b le OAS 0 TTS SBIA IS Gs. ef) 0 0 0 Od © 
3 ae A ee a a 0 0 0 0 0 0 OFRO 
2 5.4] 0] O 0 0 0 0 De Aas 2. OREO 
1 ae tO FO Veal OA 200) 0 0 0 0|] 0 
37 | 100.0 | 18 |100.0 7} 100.0} 3 | 100.0 71 100.0} 3 100.0 
1 on which illumination 
as less than 0.1 foot-candle.| 27] 73.0 |....|....... Sie Ae Sot ae Ale OO nO tenes eee 
S with artificial light 
Boy.0.1 foot-candies....._|......)...-_. LOE S38. BUG sc ahs oan Ae PN OOO las adcok oe eal a 2 | 66.6 


umination.—Table 13 shows the distribution of the illumination 
ountered on the stairs, by stairs. Of thoso stairs on which the 
light was relied upon for illumination 73 per cent had actual 
rage values of illumination of below 0.1 foot-candle, and in 51.3 
cent of the instances below 0.05 foot-candle. Of those stairs on 
ich artificial illumination was used 83.4 per cent had an actual 


rage illumination of less than 0.1 foot-candle, and less than 0.05 
t-candles in 55.5 per cent. 


SUMMARY. 


uminating conditions were investigated in a group of 34 work- 
8 containing 45 workrooms, typical of the women’s garment in- 
try in New York City. The average illumination was measured 
he following working planes: 69 cutting tables, 47 pressing tables 
nting 228 pressing boards, 95 banks of sewing machines con- 
ing 851 machines, 20 buttonhole machines. 131 finishing tables 
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with places for 610 finishers, and 42 basting tables. The results ©: 
the investigation may be summarized as follows: 

Extent of artificial illumination.—All the shops visited utilized day; 
light illumination. At 23 per cent of the shops auxiliary artificia: 
illumination at some working plane had to be depended upon habiti 
ually. The measurements were made during the summer; therefor 
the average illumination found represented maximum seasonal illu 
mination values. During the winter the average illumination at man) 
of the planes would be lower and, owing to short winter days am 
the necessity for overtime at night, the artificial illumination « 
working planes would be more frequent. | 

Floor area-window area ratio.—The average ratio of floor area ti 
window area was found to be 10.6:1. The effective floor ares 
window area ratio was still higher than this, being 12.6 to 1 becauss 
of the use, in many shops, of partitions cutting off window space 
The efficiency of windows was often still further reduced (@) bb 
reason of small sky angles, hence high angle of incidence of hghi 
(b) failure to use prismatic or factory-ribbed glass with window 
having the above-mentioned characteristics; (c) dirty windows; (« 
obstructions in windows encroaching on their area, such as piles « 
garments, or wooden latticework used for burglar protection system 

Illumination found at working planes.—IDumination measuree 
under actual working conditions in the shops surveyed was as follown 


TaBLe 14.—Illumination found at working places. 
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These computations are based upon the requirement that all worr 
ing planes (with the exception of stairways in regard to which i: 
illumination of 0.1 foot-candle was deemed adequate) should haw 
a minimum average illumination of 5 foot-candles to insure fave 
able conditions in an industry making such demands upon the ew 
as the women’s garment industry. ij 
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_ In practice, in shops ‘with good Ulumination, this minimum was 
often exceeded, average daylight illumination of ten times the minj- 
mum being observed on working planes in a number of instances, 

It is seen that a little over one-half of all the working planes 

measured fell below the minimum requirements for adequate illu- 
mination. On the other hand the illumination in design departments 
of garment workshops where sample garments are made was much 
better than the illuminating conditions prevailing in the rest of the 
shop. The above table shows that the illuminating facilities pro- 
vided for making sample garments are generally good, with the 
exception of some glare effects from facing windows. Workers on 
this type of garment were placed by shop owners under the best 
illuminating conditions afforded by the workshop in question. 

— Location of working planes.—Forty-five per cent of all working 
planes were perpendicular to windows, 17 per cent were parallel to 
windows, and 38 per cent were centrally located. 

The iumination on working planes perpendicular to windows falls 
ff rapidly as distance from the windows increases. On working 
lanes parallel to windows workers facing the windows are subject 
0 glare. On centrally located working planes the daylight illumina- 
ion is apt to be inadequate. 

On the whole the illumination was found to be most satisfactory 
pon working planes perpendicular to windows, provided such planes 
ere. not too long. ; 

Lack of uniformity in distribution.—Lack of uniformity in distribu- 
ion of illumination was a frequent defect noted. Variations of 50 or 
0 times in the intensity of the illumination on long working planes 
as not infrequently encountered. | 

Artificial Wumination—The location of working planes from the 
tandpoint of artificial illumination was immaterial. The general 

ethod found employed was that of local illumination. The most 
ommon arrangement of units was that of adjustable drop-cord sus- 
ension over the center line of working planes. Fifty-four per cent 
the total number of artificial units were arranged in this manner. 

Reflectors.—The reflectors in use could be grouped in two general 
asses, bowl or cone, and shallow saucer reflectors. Sixty-nine per 
nt of all reflectors were bowl or cone, and 31 per cent were of the 
allow saucer type. 

Thirty-eight and two-tenths per cent of all the artificial sources were 

re without shade or reflector. 

The primary artificial light sources most commonly used were as 
llows: 100-watt tungsten (clear), 31 per cent; 60-watt tungsten 
lear, large bulb), 22.6 per cent; flat-flame gas (6 cubic feet per 

ur), 19.2 per cent; 50-watt “Gem” (clear), 14.4 per cent. 
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Distribution.—The distribution, of artificial illumination on working: 
planes was decidedly poor as shown by the high value of ratios of 
maximum to minimum illumination in the specific tables of ilumina-. 
tion values (Appendix C). It was common practice to have the: 
lighting units so arranged that the workers could vary their position. 
at will. There was a large range of variations found between the: 
theoretical and the actual position of units relative to working planes. 

Troublesome moving shadows were common, due to drop-cord lamp | 
suspension. Such units placed in workrooms located on upper floors: 
of loft buildings tend to See because of swaying movements of the: 
building. 

Glare effects—Glare effects from daylight sources were present at 
all working planes (17 per cent) parallel to windows. Of the total. 
number of artificial light sources in working condition 82 per centi 
produced glare effects. The causes for this high percentage of glare: 
effects were as follows: 

1. Use of bare lamps. 

2. Use of reflectors designed for smaller lamps. 

3. Improper reflectors. 

4. Low mean angle of glare. 

Common defects noted.—The following is a list of prevailing defects: 
noted which produced inadequate illumination or glare effects: 

1. Poor arrangement of working planes relative to windows. 

2. Reduction of effective window area (average reduction, 18 per’ 
cent) by the use of opaque partitions. 

3. Use of plain glass windows with high angles of incidence. 

4, Dirty window glass (very dirty, 7.6 per cent; dirty, 54 per cents; 
fairly clean, 22.6 per cent; clean, 15.1 per cent). 

5. Obstruction of windows by piles of garments or latticework: 
burglar alarms. | 

6. Use of clear, unshaded lamps (88.2 per cent). 

7. Use of saucer and disk types of reflectors for local illumination: 
(31 per cent). 

8. Use of lighting units and reflectors unsuited to each other: 
(e. g., lamps too large for reflectors). 

9. Dirty reflectors and lamps. 

10. Too high or too low suspension of units. 2 

11. Lamps suspended with adjustable drop cords for local illumina-- 
tion (71.3 per cent). 

12. Lamps missing, burned out, blackened, short circuited. | 

13. Use of a few large instead of a greater number of smaller units: 

for local wlumination. 

14. Lack of uniformity in the distribution of illumination upon 
working planes. 
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1. Adequate provisions for illumination are particularly necessary 
in the women’s garment industries, (a) because of the exacting visual 
demands of the occupation; (b) because of the presence of a large 
number of visual defects in workers in this industry (vide Part I). 

2. Photometric measurements made during the summer of 1914 in 
a group of 34 typical workshops show that the iJumination was in- 
adequate in the case of a little over one-half the working planes 
measured. 

3. Departures from correct principles in illumination were common 
in shops. The effects of such departures are to produce: (a) Inade- 
quate illumination; (6) glare effects; (c) lack of uniformity in dis- 
tribution of illumination; (d) troublesome shadows. 


RECOMMENDATIONS. 


The recommendations which may be made are of two classes, (1) 
those to improve the daylight illumination of workshops and (2) 
those to improve the artificial iumination. 


IMPROVEMENT OF DAYLIGHT ILLUMINATION. 


Selection of shop.—In selecting a loft for a garment factory in New 
York City, the following points should be considered: 
1. The building should be on a numbered street (streets having a 


general east and west direction). 


2. Preference should be given to upper floors, as the sky angle 
increases as the height from the street. The floor at which optimum 
conditions obtain is, of course, dependent upon the neighboring sky 
line. 

3. Opposite buildings should be light in color. This is especially 
important when the workroom must be situated upon a lower floor. 

4. The ratio of floor area to window area should not be greater 


- than 10:1. Less than this is desirable. 


5. With large sky angles plain window glass may be used. With 
small angles, the use of prism or factory ribbed glass is recommended. 
Care should be taken to install such glass according to manufacturers’ 
direction. 

6. The ceiling height should be the greatest available. Windows 
should reach to within a few inches of the ceiling. For equal window 
areas, tall windows give the best illumination. 

7. Walls and ceiling should be finished with a white, mat surface. 

8. Trim and doors should be light in color. 

9. Stairs should, so far as practicable, have a window at each land- 
ing, or in default of this have adequate artificial illumination so 
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shaded that glare from lamps will not obscure vision. Walls and 
ceilings of stairs should be finished with white mat surface. Hand 
rails and risers of stairs should be painted with aluminum paint. 

Arrangement of working planes.—Owing to the fact that working 
planes in garment workshops may be arranged peripherally, leaving 
the center of the shop for other purposes, attention to the location 
and disposition of such planes may effect considerable improvement 
in existing conditions even if the floor area, window-area, ratio, is 
large. With respect to the necessity for providing optimum illumi- 
nating conditions, working planes should be weighted in the following 
order: 

Machines. 
As { Finishing snide Basaloseigks, 
2. Cutting tables. 
3. Basting tables. 
4. Pressing tables. 

Arrangement of machines.—Daylight from overhead would be the 
ideal method for illuminating machines and finishing tables. Oppor- 
tunity for such lighting methods, however, will be seldom, if ever, 
encountered in New York. We have, therefore, to choose between 
the arrangement of machines perpendicular or parallel to windows. 
Both methods have their disadvantages, especially so long as opera- 
tors sit on opposite sides of machine tables. The disadvantages of 
the perpendicular arrangement consist in the rapid fall of illumination 
as the distance from the window increases, and the fact that if the 


direction of the light is an optimum for one operator itis not so likely | 


to be so for the worker on the opposite side. The parallel arrange- 
ment of machines is defective because of the fall of the illumination 
gradient on machines opposite wall space, the fact that, operators, 
with backs to the windows, are in their own light and because opera- 
tors facing windows are subject to glare effects. On the whole the 
arrangement of machines perpendicular to windows is to be preferred. 
The number of machines in a bank should be limited to 6 or 8. This 
arrangement has the further advantage that for equal areas the num- 
ber of machines can be slightly increased. 


finishing tables.—The lighting facilities afforded should, for fin- — 


ishing tables, be on a par with those for machines. Finishing tables 
should be placed in proximity and perpendicular to windows. The 
practice of placing long lines of tables end to end should be avoided 
because, generally speaking, such arrangement tends to great varia- 
tions in uniformity of illumination. 

Cutting tables—Cutting tables should not exceed in dimensions 
the minimum space requirements of two cutters working on opposite 
sides. The use of the unnecessarily long tables frequently observed 
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renders uniformity in their illumination, by daylight almost impos- 
_ sible with existing conditions. Cutting tables should be placed per- 
_ pendicular to and in proximity to windows whenever practicable. 


Pressing tables—When practicable, pressing tables, also, should 


pe placed in proximity and perpendicular to windows. If window 
space be not available they should be placed parallel to and in line 
with finishing tables at the minimum distance consistent with exist- 


ing aisle regulations. 
Basting tables.—Basting tables should, in general, be placed close 


— to and parallel with machine banks. 


Design departments.—But little can be said about improving the 


illumination of design departments as these usually have the best 


illumination available in shops. Glare effects from facing windows 
should be avoided. The working planes should conform in arrange- 
ment to the respective locations already described. 

Show rooms and offices.—While it is desirable that showrooms and 
offices should occupy positions commanding a view of the street, 
convenient to the loft entrance, care should be taken in the location 
and construction of partitions that these do not cut off any more of 
the available window area than is commensurate with the importance 
of these departments. 

Central portion of shop.—The central portion of the shop should be 
used for stock only. With small sky angles it is advisable to fit the 
upper sashes of windows with prismatic glass, care being taken to 
have the corrugations horizontal and on the exterior surface of the 
window. A considerable proportion of the incident light will thus 
be centrally directed. 

Partitions.—Partitions should not be used except when absolutely 
necessary. When needed they should be constructed of translucent 
material with a high coefficient of transmission. 


ARTIFICIAL LIGHTING. 


General illumination.—The entire shop should have a system of 
general artificial lighting adequate to insure an Ulumination of not 
less than 1 foot-candle over the entire floor area. 

Machines and fnshing tables.—Machines and finishing tables should 
have such additional local illumination as to insure a minimum light- 
ing on working planes of 5 foot-candles with light and 7 for dark 
material. 

Cuttung, basting, and pressing tables.—The general illumination 
should be increased in the vicinity of cutting, basting, and pressing 
tables to insure a minimum of 5 and 7 foot-candles, respectively, 
for light and dark materials. 
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Design rooms.—The general and local illumination of design rooms: 
should conform to the above-mentioned standards. 

Offices and showrooms.—In offices and showrooms it is usuall yj 
desired to have the lighting present a more or less artistic effect.. 
The method of lighting should be that of general illumination, either 
direct, semi-indirect, or indirect. A minimum illumination should] 
be secured of not less than 4 foot-candles on working planes in offices: 
and on the floors of showrooms. 

Character of lighting units—General illumination.—Satist actory unitss 
for the general illumination of shops would consist of tungsten or: 
gas-mantle lamps provided with deep-bowl reflectors having exten-- 
sive distributing characteristics. The units should be suspended as; 
nearly as possible to the ceiling in such relative positions as to insure: 
a minimum distribution of 1 effective lumen over cach square foot; 
of floor area. 

Machines and finishing tables—The additional local illumination, 
of machines and finishing tables may be advantageously secured by: 
the use of tungsten or gas-mantle lamps and opaque reflectors with. 
intensive distributing characteristics of the deep-bowl or cone type. 
Fixed suspension should be used. The height of suspension will. 
depend upon the distribution characteristics of the reflector used. 
For machines the spacing should be 1 unit for each machine. For 
finishing tables the height of suspension and the number of units 
should be such as to provide a minimum of 5 and 7 effective lumens 
per square foot, respectively, for light and dark materials. 

It should be remembered, in this connection, that in finishing opera- 
tions the working plane extends from the table outward upon the 
lap of the worker, or approximately 1.5 feet beyond the edge of table, 
the average width of the standard finishing table being 12 inches. 

Local illumination of cutting, basting, and pressing tables.—The local 
lighting units for cutting, basting, and pressing tables may be made 
up of tungsten or gas-mantle lamps with deep-bowl prismatic reflec- 
tors of glass with intensive distributing characteristics. The height 
of suspension and spacing should be such as to produce a distribu- 
tion of 5 and 7 effective lumens for light and dark materials, respec- 
tively, per square foot of table area. | 

Glare effects.—It is important to avoid all glare effects, for not only 
do these make seeing difficult but they are injurious to the eyes. 

Glare is present from any light source, under ordinary working 


conditions, when it is in the field of vision and is of greater intrinsic — 


brilliance than the object to be viewed. It follows that in the 
local illumination of workshops bare lamps or reflectors of the shal- 


low-saucer type should never be used. Prismatic reflectors should 


be of the deep-bowl type and suspended at such heights as to cause 
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the units to become practically concealed sources. Opaque deep- 


bowl or cone reflectors are always to be used for local illumination 
~when the height of suspension is such that the unit will be within the 
ordinary field of vision. 


All reflectors are made for use with a particular size of lamp. 


This specific size should always be used with the reflector. The use 
of larger lamps produces glare from the projecting portions and alters 
the distribution characteristics of the combination; the use of lamps 


| 
| 


smaller than that for which the reflector is designed constitutes an 
uneconomical unit, which may produce inadequate illumination and 


alter the distribution characteristics of the reflector. 
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APPENDIXES. 


APPENDIX A. 
METHOD OF DETERMINING THE SKY ANGLE AND ANGLE OF GLARE. 
In view of the part played by the sky-angle value in producing 


~ good natural illumination, as well as the action of glare effects im 


reducing visual acuity, producing discomfort in seeing and ocular 
fatigue, cuts showing the respective methods for determining sky 
angles and angles of glare are herewith appended. 


STREET 


Fic. 1.—Method of determining sky angle of a room. 


Sky angle.—The sky angle is determined as follows: 


Let h=height of eye of observer from floor. 
Let d=distance of observer from window. 
Let a=height of lower part of window from floor. 


Let w=height of window. 
| (151) 
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When the observer is in such a position that a line from the eye 
intersects the top of the window and the top of the roof of the 


opposite buildings, : 
0 =sky angle. 
6, tang Soa et) (h—a) 
6 =90°—0,. 


C 
ie 
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Angle of glare-—The angle of glare is determined as follows for 
cutting and basting tables: 


Let c=height of the eye of the cutter from the floor. 
Let T=height of the table top from the floor. 

Let W =width of the table. 

Let L=height of lamp above table. 

Let D=horizontal distance of lamp from edge of table. 
Let D,=horizontal distance of edge of table from eye. 
0,= minimum angle of glare. 


Fie. 2.—Method of determining angle of glare for cutting and basting tables, 


a oe 
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6,=maximum angle of glare. 


— pe us 1 
0, = 180° — tan p= e_ Ty 
4 Wee D 
é, = tan Stas : 

6, =0, —6, 


Fig. 3.—Method of determining angle of glare at sewing machines. 


The angle of glare at sewing machines is determined as follows: 
Let /=height of lamp filament from table top. 
Let d=horizontal distance of lamp filament from eye. 
Let ¢=height of eye from top of table. 
Let m=horizontal distance of eye to needle point. 
6,=the angle of glare. 
,=180° — tan 


6, = tan ee 


7—6,—6, 
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In installations of double rows of machines with double rows of’ 


lamps the minimum angle of glare will at times be caused by the: 
lamp of the opposite machine. 


ee 


Fic, 4.—Method of determining angle of glare at pressing tables. 


The angle of glare at pressing tables is determined as follows: 


Let L=height of lamp from top of boards. 

Let E=height of eye from floor. 

Let T=height of top of table from floor. 

Let B=height of top of boards from table top. 

Let D=horizontal distance of lamp from eye. 

Let A =horizontal distance of eye from inside edge of board. 


6,=angle of glare. 


6, = 180° — tan- Loan 


ee 
628 ae. 
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Fic. 5.—Method of determining angle of glare at finishing tables. 


The angle of glare at the finishing tables is determined as follows: 


: 
: 
Let L=height of lamp from top of table. 
Let E=height of eye from floor. 
Let T=height of top of table from floor. 
Let D=horizontal distance of lamp from eye. 
Let W =horizontal distance of work from eye. 
Let P=vertical distance from floor to place of work. 


6,=angle of glare. 
6, = 180° — tan! 


D 
L-E 


0, = tan! —- 
0, = 0, eS 0s 


APPENDIX B. 
A SAMPLE PHOTOMETRIC SURVEY (WORKSHOP NO. 15). 
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Industry.—Cloaks and suits. 
Weather.—Clear. 
Date.—July 20, 1914. 
Name of shopess.. oe 
Location.—West Twenty-sixth Street. 
Window area.— 
N. No. 8. 2 panes each, each pane 3’ 3’ B. x 3’ 9” H H., 4”” 
window glass, clean. 
S. No. 4. 2 panes each, each pane 3’ 4’ B. x 3’ 4” Hy win- 
dow glass, clean. 
E. 0. 
W. No. 5. 2 panes each, each pane 3’ 1’” B. x 2’ 8” H., frosted 
wire glass, dirty. 
Opposite buildings.— 
N. White. 
S. Light gray. 
E 


W. Red. 
Sky angle.— 
i ee es Che AE ge 
S. No sky. 
EK. No sky. 
W. No sky. 
Height of ceiling.—10.25 feet. 


- Walls.—White alabastine. 


Ceiling.— White alabastine. 
Floor.—Fifth. 


Number of employees.— 


5G 10s alec lll leat, pe Mi th halk iba it rk iy 
EME er se. oe eee Ma ee a ee 12 
DEES NA oe ROR ta ASS. <2 SR lee 2 
Ee Ti ee ee eee ee ct a ee 4 

RG roe a eer eer rg AE an ete ee 30 


Plane. Length. |Width. |Height. ee i ge Ref. Height. 
DEANS ie ae 20! We | 7 Da. 34’7....| 2100 wt...| 0 | HM60...| 2’67. 
ressing.............. _....| 12710". | 5° 1077. Coe -|2100wt...| 0 | HMeo...| 2777. 
MOMITIOS S52, Aui vier. os tL Sipe ras al eee 30’’....| 1250 wg. 0 Cale, ose Max., oily min., 
0.43": avg, 2’, 
eeaie gto Ti Bet -31" F304 ale seigo wis. O | EEMeoc: ™ (4 from edge of 
able) 
Rastiinget eS... ge peme ice at. 72/3000 wt...) 0 | AMeo..() 4° 6 
cr eg A 
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Mumination.—Outside illumination, clear, but sun not on plate. 
Attached test plate. Dark and yellow glass on test side of photom- 
eter. Secondary standard voltage 1.60 volts (3 p. m.). 


dygt. 
2. 00 


1.94 
1. 94 


ees 


5. 88 


1.96 Avérage. 
Machines.—Second column lights on. Detached test plate. 


Sta. 1. 2 3. 4, Gy 6. 
yet. lygt. yet. yet. yet.  lygt. lygt. lygt. yet. yet. yet. lygt, 


2.71. 6.60 2.75 10.50 L132. 2.28 0.960 2.21175. 1750.._8. 60.42. 335 
2.69 6.40 2.88 9.52 .99 3.45. .955 2.19 178,.16.0 -7.62 2.38 


womens | emer =m mrs ert ns ee 


nt ———. —— — oe eee —— os —— os ———o ey ——- - 


Avg. 2.70. 6.50 2.82 10.01 1:06 2.86 .959. 220 1.76 2166. 6.11 2 om 


Outside illumination.—Clear but sun not on plate. Attached test: 
plate. Dark and yellow glass on test side of photometer secondary: 
standard voltage =1.60 volts (3.20 p. m.). 

4, 32 


4. 00 
4. 00 


ee 


12. 32 


os 


4.11 Average. 
Pressing table tllumination.—No lights on detached test plate. 


Sta. 1 2 3 
yst. ygt. yet. 
10. 2 9. 18 14. 2 
10.3 9. 40 14.0 


mm 


20. 5 18. 58 28. 2 


Se 


Av. 10.25 9. 29 14.1 


Finishing table illumination.—Detached test plate. No lights on.. 


Sta. 1 2 3 
yet. yst. yst. 
5, 32 1. 50 2. 80 


5. 20 1. 51 2. 80 


ee 


10. 52 3. O1 5. 60 


tes 


Av. 5.26 1. 50 2. 80 
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Basting table tllumination—Second column lights on. Detached 
plate. 


Sta. 1 Sriseye 3 
yet. ygt. ygt. yet. yst. ygt. 
1.10 1.39 0. 878 1.18 0. 868 1. 28 
1.05 ST . 910 1,22 . 852 1.35 


Se ae ae oe nee eenieeens! |) emacs G oy pees 


240) 2.06 1.788 2.4)» 1.790 9g 


Cao ne a are i ee ee Se ee es 


Avg. 1.08 1. 38 . 894 1. 20 . 860 1. 32 


) 


_ Cutting table Ulumination—Second column lights on. Detached 
plate. 


) Sta. 1 2 3 4 5 
) Ige. ygt. Ige.ygt. Ige.ygt. lge. yet. lygt. Igc. yet. lygt. 
2. 95 3. 92 4,10 a 92 0. 688 3. 70 0. 760 

2. 89 4.08 4, 28 3. 75 . 668 4, 20 . 740 

) 5.84. 800)" 8.58 7.67 8956. "y.09 1 E00 
Avg. 2.92 4. 00 4,19 3. 83 . 678 3. 96 . 100 


Albedo of walls—Walls good. 


E ygt. Attached plate. b ygt. 


3, 29 3.38 
18.36 3, 42 
3.45 3, 22 
10. 10 9. 93 
3. 37 3.31 


Illumination on stairs.—Drop ceiling, white, walls maroon, steps 
aroon. One 50-watt Gem o. k. in wire cage at door 8 feet up. 


ttached plate. 
Ige. 
yet. 
2.21 


2.18 


—_—_—_—— 


4.39 


—— 


2.20 


Remarks.—The basting, table is next to the paling fence which 
rms the partition of the cutting room. Where the lights of the 
utting room are on, the surface of the basting table has alternate 
ght and dark bands thrown upon it. The basting table readings 
arked * were taken in the light places while the others were in the 
ark places. 
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The cutter does not use the lights over the cutting table, althoug: 
it is very dark there. I understand that the owner of the shop i 
penurious and objects to employees using electric light in the day time 

Twenty-four samples of cloth were taken from this shop for albedi 
measurements. Each observation is the mental average of twr 
photometer settings. 


COMPUTATION OF RESULTS OF SURVEY. 


Window area— 
Ni, *ORERS 208.75 =75.2 sy, tt. 
8. 4x2x3.33'x3.33’ =88.8 sq. ft. 
Kk. O 
W. 5x2x3.08'x2.67’ =82.3 aq. ft. 


—_———_.___. 


Total, 244.3 sq. ft. 
Floor area.— =85'x31’ = 2,636 sq. ft. 


Ratio floor area—window area— = 10.8 
Sky angle N.— 
4 7.5— (5.25 —8) ec 
é1=tan—1 eke ager =tan—1 1.91 
61 =62.4°. 


6 =90°—0=27.6°. 
Machines—Angle of glare.— 

6, =180° —tan— os =180°—tan—1. 

6, =180° —45° = 135 

?,=tan—! le = tan .583 


12 
6,=30.2° 
0,=0,—0;=105° Average. 
»=180°— tan 5 = 180° — tan—! — 1.72 
0, = 60" 
6,=30.2° 
6, = 60° — 30° =30° minimum. 
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Illumination data— Machines.— 
dygt = multiplying factor of 165 with attached plate. 
_ygt=multiplying factor of 0.486 with detached plate. 
lygt =multiplying factor of 6.17 with detached plate. 


Illumination daylight 


Tlumination daylight. and artificial light. 
Foot-candles. Foot-candles, 
1.31 40. 1 
13d. 4.9 
0. 52 17.6 
5. 89 
. 85 13. 6 
3. 42 8.0 
14.3 
) 3. 30 98 
Average 2.22 Average 16.5 
| Max. 5. 89 Max. 40.1 
) Min.. 0. 52 Min. 4.9 
Pressing tables—Angle of glare.— 
291 
= Or Sit ei ae °__ tani — 
) 0, =180° — tan 7.55 — (5.25 2) 180° — tan 48.9 
6, = 89° 
1 
— ee —1 —— 2 
7,= tan 55 9.99 tan—.429 =23.2°. 
§@ =89°— 23.2° =66°. 
Illumination vn foot-candles.— 
4. 97 
4.51 
6. 80 
1G. 39 
5.44 Average foot-candles. 
4.51 Minimum foot-candles. 
6.85 Maximum foot-candles. 
Finishing tables—Angle of glare.— 
DO 
ee o, = 4 2a e.4 —1 
G,=180° —tan 4.5 = (8.5—2.58) 180° — tan .700 
6, =145 
6,=457 
G S100" 
Illumination in foot-candles.— 
2. 56 
9. 26 
17. 30 
29. 12 


9.71 Average. 
17.30 Maximum. 
2.56 Minimum. 


95485°—Bull. 71—15 a1 
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Basting table—Angle of glare. aio from cutting table. 


Gb G9 fay tet nit ol eran 
9.97 — “(ED 30. 2 
2.58 
Be Or pag Oe ee ° 
TZ a2 


9 =92°— 43.6° = 48.4°, 


Illumination in foot-candles.— 


Daylight, papyuent pee artificial 
Footeendles: Foot-candles, 
25 : O72 
. 434 . 584 
o417 . 642 
15376 1. 898 
-459 Average. . 633 Average. 
.025 Maximum. 672 Maximum. 
-417 Minimum. .084 Minimum. 


Cutting table—Angle of glare.— 


6, = 1802 Sg ee ag ny 
25_(83) 
: 12-19 

6, = tan'-—_~ é =tan-'2.89'= 71°: 


2.42 
@ =91.3—71=20°. 


Illumination im foot-candles.—Lge yet is a multiplying factor 


0.038 for the detached plate. 


Daylight. | pea one. artificial 
Foot-candles. Foot-candles. 
0. 111 4.18 
. 152 4. 62 
. 159 — 
. 146 8. 80 
. 150 —. 


—— 4.40 Average. 
. 718 4.62 Maximum. 
——. 4.18 Minimum. 
.144 Average. 

. 159 Maximum. 

-111 Minimum. 


nen eee 
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_ Albedo of walls and ceiling.—Ceiling is approximately the same as 
he walls. 

mb 2144 X3.31 x .0004 | 

7 eer ote 


The factor .0004 is that given by the Bureau of Standards for in- 
risic brilliancy in candle-power per square inch. The factor .210 
s that given by the Bureau of Standards for foot-candles using the 
etached test plate. 


| INumanation on stairs vn foot-candles.— 


2.20 


ae x .079 = .0396. 


The albedo of the cloth samples was measured at the Hygienic 
. and is given in Table 1, Appendix C. The method of 
neasurement was the same as that foe measuring the albedo of the 
ralls and ceiling. 

Outside tllumination.— 

3.00 p. m. 

1.96 x 165 = 323 foot-candles. 
3.20 p. m. | 
4.11 X 165 =679 foot-candles. 


APPENDIX C. 


TABULATION OF DATA SECURED IN PHOTOMETRIC SURVEY OF A GROU) 
OF 34 WORKSHOPS TYPICAL OF THE WOMEN’S GARMENT INDUSTRY! 
NEW YORK CITY, N. Y. 


GLOSSARY OF ABBREVIATIONS IN TABLES. 


Arrangement of working planes: Window glass—Continued. 
l-w=perpendicular to window. WC=factory clear fire wire glass. 


|| -w==parallel to window. 
C=center. 
Arrangement of lamps: 
CL=center line fixed. 


F W=frost factory fire wire glass. 
R=ribbed prismatic glass. 
WR= factory wire fire ribbed glass, 
Condition of glass: 


AF=aisle fixed. VD=very dirty. 
CLD=center line drop. D=dirty. 
DD= double rows drop. F=fair, 
D¥= double rows fixed. C=clean. 
DA=double rows adjustable. Color of opposite buildings: 
AD=aisle drop. R=red. 
ED=off center drop. Gl=light gray. 
EF=off center fixed. Gd=dark gray. 
= white, 
REFLECTOR NOTATION. : ue 
Color of walls and ceiling: 
(See Appendix E.) W=white. 
Color of walls of stairs: D=drab. 
Br= brown, dark. G=gray. 
Bl=black. Gr= green. 
W=white. Grd= green, dark. 
Rd=red, dark. Bd=dark brown. 
Bf= buff. Material of walls and ceiling: 
Al=aluminum finish, P=plaster. 
G=gray, dark. S=steel. 
Floor: B=brick. 
Ba= basement. W=wood. 
Finish of walls and ceiling: Industry: 
Ma=mat alabastine. C=coats. 
Mw= whitewash. S=suits. 
P=paint. D=dress. 
Window glass: W=waists. 
W=+}-inch window glass. M=manteaux. 
P=}+-inch plate glass. Bh=buttonhole, 
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TasiE No. 1.—General data. 
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TaBLE 12.—Illumination on stairs—Continued. 
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TaBLE 13.—Outdoor illuminations, women’s garment industries, New York City. 


Date. 
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TaBLE 13.—Outdoor tlluminations, women’s garment industries, New York City—Contd. . 


Date. 


i i i i i ee 


i i a a i ae ares 


July 2B, BUS) IZ SA sed in pte Te ach OM ALE Tea celeb agen ke Mca TY 
July 28, UO) Ue Ne pee Mi val PS el ee Tes Ra nth nd eed a es eal 


i a a ry 


i i ea i a ai a 


Time. Weather. 
10:30:01; 2) (Cleat. a oe 
3:30 Doe ws 2]eecee (Cae eet NE 
SADDAM Sal neces GOs nade cea 
210 msc se DO! eho ees 
4.40 p.m.... Thunderstorm, 

nimbus. 
12.30 p. m...} Clear, cumulus.... 
ZL e Mere eaese Tr ae 
12:05 p. mv. : | ‘Overcast... 22.2. 
2.10 p. m....| Clear, cumulus 
2.35 Pp. M...- leg, (Aes 
1.20 p. m....| Cumulus, overcast 
12.40 p.m. 22) Overcast 7.23. 
2:40 POM 22 See. emai et a oa 
9:30 as RES si ssc WOe aces 
10a re Sere Ne QO. fo eeace ees 
$0740'a. 2S jee 6 Peat deat ve 
UTES) ales ro tes el (a aes re iS ae 
OA 00 See eens a CLO Peceeee eee 
ECON ys 0 0 leseirs Irae iene WO. cuca 
9.40 a. m....| Sun and alternate 

overcast. 
10.25 a. m...| Clear, cumulus.... 
Ai Reet (ee do. Be 
SOND. Wiles ee Overcast.........- 
4.30 p.m....| Overcast, rain... .. 
0:25: 2. 4c. -| Overcastis.--- == 
10:05; a5ms sole. oe On ee ca eeese 
LOAD alae s\ ss QO sere 
Asam ees pe ao ee oe: 
eL OM eal ere cea Sete On se es 
2.30 p.m....| Nimbus, overcast 
Ss LOND Ml ye eens oC gpl! <p 
Seo Oe 00 eter |S ae GOS NCL ae 
10:8... 2 Overcast; 2c. oes- 
10.30 a. m. SSSUG. ate cotene 
INS) ly cL sl eee Oils ceee creme 
TEU Way Val 0 Resse eee CO sa oe nee encore 
12-45 paiml.: | 2S GO... ce eecstene 
AS Vag 11 Uae rags ir 22 2 
3.30p.m....| Light fog and 

smoke. 
0.45 Gs WN a. J Clear: ce ccem acces: 
dU ia om races Os Sonos 
LU ae 2 ay cee eae Ow s ot Bene 
10.45°8. MY. leo. GOs. Se seseeee 
115 a. Bes etc dOsiors Sess 
10238 00 eee oat Deen 2 Geese visee news 
I OES € 0 etree || chao GOS aeeeeean ee 
1.20 p.m Overcast.........- 
iO asm Hazy, clear. . 
Us sate Selisn ses GOs6 Tice oe 
10.30 a. m CICA coo ce ones 
UD 0 epee |e MOS Seecee aces 
sa) OSS ed Deeb | ea GOs cticcenn: 
9.20 a.m Overcast “1.232. 
12.12 p.m Slight overcast 


Outside 
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———$——— 


1 Sun and sky. 


These values of outdoor illumination were taken on horizontal 
planes just outside the windows of the shops. 
the outdoor illumination, as measured, was of a low order when com-_ 
pared with that which would be produced from an unrestricted sky 


area with similar meteorological conditions. 


In many instances 


This observed reduc- 


tion in outside illumination was due to the obstruction presented to 


an unrestricted sky by the neighboring buildings. 


Thus, high ad- 


jacent buildings and narrow streets and alleys lower the ilumina- 
tion on a horizontal plane at the window fronts, as compared with 


its unrestricted value. 
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APPENDIX D. 


EXAMPLE OF REARRANGEMENT OF WORKING PLANES IN A WORKSHOP 
IN ORDER TO SECURE BETTER ILLUMINATION. 


The following figure (fig. 1) shows the existing arrangement of the 
working planes in one of the shops surveyed: 


<——— W-125 Street, NYC. e 


CUTTIN 


S 


‘Shop No. 8. a alleen 
DARK SHADED PORTION ILLUMINATION BELOW 1.0 Foor CANDLE. 
LIGHT « we a. Bi a tas ” 
UNSHADED w ” ABOVE 5.0 4 a 


ALBE0O OF MATERIAL WorRKED UPON 2 PER CENT. 
U.S. Public Health Service 


Fia. 1.—Poor utilization of daylight illumination in workroom of women’s garment industry. 


The arrangement of the working planes relative to windows is 
typical of some of the conditions found. The dark-shaded portions 
show the part of the workroom in which the daylight illumination was 
less than 1 foot-candle, the light-shaded portions show the area in 
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which the illumination was between 1 and 5 foot-candles, and the clear 
portions correspond to daylight illuminations exceeding 5 foot- 
candles. Only a little over 12 per cent of the total area of the work- 
room is utilized for working planes. 

The following figure (fig. 2) shows how, by a rearrangement of the 
working planes, the existing daylight illuminatior is used to much 
better advantage: 
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U.S. Public Health Service. 


Fic. 2.—Rearrangement of working planes shown in Fig. 1 to secure better illumination. 


Reference to the figure shows that all the working planes are in 
areas where they will receive daylight illumination of at least 5 foot- 
candles. It is evident that the owner of the workshop is paying for 
a considerable area of useless floor space. 


APPENDIX E. 
REFLECTORS. 


Reflectors for local illumination.—The basic requirements for 
reflectors to be used for intense local illumination are as follows 
(Plates VIT-IX): 

1. No part of the luminous source should be visible to the worker 
for any normal position of the head at the working plane. 

2. A large proportion of the available flux of ight from the source. 
should be uniformly distributed by the refiector over the working 
plane. The total output of light (which is measured in lumens) being 
a fixed quantity for any particular source, it follows that the illu- 
mination of any working plane lit by the source in question will be 
proportional to the number of effective lumens from the source con- 
centrated on the plane by the reflector. Reflectors permitting much » 
flux from the source to wander in other directions will not be efficient 
in local illumination. 

Samples of the reflectors commonly used for local illumination in 
the shops surveyed were secured. Their respective distribution 
curves in combination with light sources of the types usually employed 
in workshops of the garment trades were determined by the Bureau 
of Standards, Washington, D. C. 

The following figures (figs. 1 to 11) show the types of reflectors for 
which the distribution curves were determined, and figures 12 to 39 
show the distribution results obtained. 
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Fig. 2.—Type of reflector OB. 


Fig. 3.—Type of reflector F-9. 


Fig. 4.—Type of reflectors C-8 and C-10. 


Fig. 5.—Type of reflector HM-40, HM-60, Sailie 
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Fig. 6.—Type of reflector H-9673, XE-60. 


Fig. 7.—Type of reflector, one-half tin. 


Fig. 8.—Type of reflector B-12. 


Fig. 9.—Type of reflector, fancy. 
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Fig. 10.—Reflex gas lamp. 


Fig. 11.—Four-mantle gas ‘‘arc’’ lamp. 
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Fig. 12.—Distribution curve of reflector D-10 and 50-watt gem lamp. 
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Fig. 13.—Distribution curve of reflector D-10 and 100-watt tungsten lamp. 
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.—Distribution curve of reflector D-12 and 50-watt gem lamp. 
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Fig. 15.—Distribution curve of reflector D-12 and 100-watt tungsten lamp. 
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/ Fig. 16.—Distribution curve of reflector D-14 and 50-watt gem lamp. } 
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Fig. 17.—Distribution curve of reflector D-14 and 100-watt tungsten lamp. 
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Fig. 18.—Distribution curve of reflector F-9 and 60-watt tungsten lamp (small bulb). 
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Fig. 19.—Distribution curve of reflector F-9 and 60-watt tungsten lamp (large bulb.) 
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Fig. 20.—Distribution curve of reflector F-9 and 100-watt tungsten lamp. 
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Fig. 22.—Distribution curve of reflector C-8 and 60-watt tungsten lamp (large bulb). 
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Fic. 24.—Distribution curve of reflector C-10 and 40-watt tungsten lamp. 
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Fia. 25.—Distribution curve of reflector C-10 and 60-watt tungsten lamp (large bulb). 
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Fig. 26.—Distribution curve of reflector C-10 and 60-watt tungsten lamp (large bulb). 
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Fia. 27.—Distribution curve of reflector C-10 and 100-watt tungsten lamp. 
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Fig. 28.—Distribution curve of reflector HM-60 and 60-watt tungsten lamp (large bulb). 
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Fig. 29.—Distribution curve of reflector HM-60 and 100-watt tungsten lamp. 
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Fic. 30.—Distribution curve of reflector HM-60 and 150-watt tungsten lamp. 
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Fig. 31.—Distribution curve of reflector HM-40 and 60-watt tungsten lamp (large bulb). 
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Fig. 32.—Distribution curve of reflector HM~-40 and 100-watt tungsten lamp. 
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Fig. 33.—Distribution curve of reflector D-16 and 100-watt tungsten lamp. 
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Fig. 34.—Distribution curve of reflector D-16 and 250-watt tungsten lamp. 
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Fig. 35.—Distribution curve of reflector H-9673 and 50-watt gem lamp. 


213 


Be = SS AWN 
ZEEE FERRI QIK. QQ W'"\\ 
a Sa anaes SSN QW \S \\\ 
pf SA 
of I 


te! are re SSS 
SEES 
Ea 


a enreca nccatate 

LDP ee aay 

KOREN <a 
wae. 


\ 


H 
LT] 
LT 


PIT] 
ee 
SRY 

XR 


o' 
Ty 
TA 


satataneel 
BAS \\\\ ERE SUAS NRC 
Ee Te 

S 


ac ae seas i: Haat 
en 


eis 
e, 
“ Nise Hed um mw 
~~ ; a, 

a 


Ze 
i 
MOS 


Fig. 36.—Distribution curve of reflector H-9673 and 100-watt tungsten lamp. 
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Fig. 37. Distribution curve of reflector 3 tien and 50-watt gem lamp. 
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Fig. 39,—Distribution curve of clear globe gas arc lamp. 
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Comment.—Sheet No. 7 shows a distribution curve for a proper 
reflector (reflector No. 3) and lamp, for use over cutting, basting, and 
pressing tables. It is seen from this curve that a large proportion of 
the light flux from the lamp is thrown downward. 

No. 24 gives good distribution for use over cutting, basting, and 
pressing tables. The Gem lamp, however, with which this reflector 
was found combined in actual use, is not so economical as a tungsten 
lamp. | 

No. 26, the curve of the half, tin, reflector (reflector No. 8) would 
be a good curve provided the units were close to the work. It is 
usually used in connection with flexible conduit, which, during the 
survey, was found not to stand the rough usage it received from 
operators. 

The remainder of the distribution curves show reflectors unsuited 
to illuminating conditions in workshops of the garment trades. They 
are reproduced with a view to showing the failure of such reflectors 
in combination with the lamps actually used to distribute the light 
flux in a useful direction for local illumination. 

To the informed, a glance at these curves is sufficient to show the 
undesirability of such combinations of lamps and reflectors. As the 
significance of these curves may not be apparent to the layman, a 
brief discussion of the meaning of one of. these curves (sheet 1) is 
therefore appended. 

The dotted curve shows the mean candlepower of the lamp taken 
at different angles to its vertical axis. It is plain that no light is 
emitted directly over the base of the lamp where it is screwed into 
the socket. The candlepower in this position is, therefore, zero. 
The candlepower directly under. the tip of the lamp will be low 
because of the small area of filament over this region. The maximum 
mean candlepower is found in a plane approximately perpendicular 
to the filament at its center. 

The unbroken curve shows the apparent candlepower values of 
combined lamp and reflector taken at various angles to the axis of 
the lamp. For illumination purposes, however, the illumination 
of any area is not determined by the apparent candlepower of the 
source in any particular direction but by the total flux of light upon 
the area in question. To produce an illumination upon a working 
plane of 1 foot-candle, a light flux of 1 lumen per square foot of 
working plane is necessary. Now the intensity of any source of light 
or its candlepower is the light flux per unit of solid angle. We may, 
therefore, obtain the lhght flux or total number of lumens in any 
angular zone by multiplying the apparent candlepower of the source 
in that zone by the solid angle contained in the zone. 
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The following table (Table 1) gives the values of the solid angle in 


various zones: 


TABLE 1.—Solid angle value (in steradians) of varior us zones according to ee angle from 
the vertical. 


Lumen Lumen 
Zone. Angle, factor Zone Angle sted 
ORO ed cane. catty c Seca 5 0.0054 || 90-100... 2.2.0.5 e 2. sae Se 95 1.0910 
O20 So) or kahat CBee nee ee 15 2 2804 1) BOO=MIO . fsck decree eeueraik 105 1.0580 
LOLOL ca fats HI Ao eee 25 S030" | STROH TAN gees oe ase s sc eae ee 115 9920 
DOA es iP net eer 35 O280.d), 120-130 c= Sacre fn ccue cease oes 4 8970 
BOPOU eran sates atta se eee cae 45 LAO Wi LOO TAO 3 aoe = oe os eee eee 135 7740 
DOO ois a as es Se ee ER Eee 55 BOON TAO 50 2 es tors g carers 145 6280 
CORIO. ak SETS asap ee cae O20 Neto -VO0% 2.10.0 sto oe ak sana 155 4630 
OZ) 2 ofa oa eee ohne 75 1.08807 OS: Saale deca: ge reer 165 2834 
SOF 00 tis teen e aed a: eae 85 f, OOUO|: ERO FESO nic <5 sos wach wice oe sne st 175 0954 


Thus in the diagram on sheet 1 the apparent average candlepower 
in the zone from 0-10° is 23.3. The solid angle contained in this zone 
is from the table 0.0954 steradians. The flux or number of lumens 
in this zone is, therefore, 23.3 X0.0954 or 2.2 lumens. Passing now 
to the 100-110° zone (the zone 10-20° above the horizontal plane of 
the room, hence far removed from the working plane), the average 
candlepower is 14.1 and the contained solid angle is 1.058 steradians. 
The flux is, therefore, 14.1X1.058 or 14.9 lumens. We can not, 
therefore, obtain a correct idea of the distributing characteristics of 
a unit merely by considering the shape of the distribution curve 
owing to the variation in the solid angle content of the various zones. 

Suppose now we try to determine the height at which the unit in 
question should be suspended (neglecting glare effects) in order to 
illuminate a cutting table 5 feet wide with an intensity of 5 foot- 
candles. 

The area to be illuminated by the unit is a circle circumscribing a 

5-foot square or 39.3 square feet. The flux of lumens required to 
produce an illumination of 5 foot-candles over this area is 39.3X5 
or 196.5. Inasmuch as the total flux of lumens in the unit on sheet 
1 is only 105 for the zones from 0 to 90° it is clear that it will be 


impossible to produce this uniform illumination on the working plane 


in question with this combination no matter how close the unit is sus- 
pended to the surface of the table. 

Should the unit with the distribution curve shown in sheet No. 2 
be used, the zone 0-50° contains 183 lumens, or very nearly what is 
needed. The height of suspension above the wonane plane, however, 
determined by the radius (3.5 feet) of the area to be’ illuminated, 
divided by the tangent of 50° (1.192) or approximately 3 feet, is so 
low that, at this height, workers would be subject to strong glare 
effects. ‘Besides this 80 per cent of the total flux would be directed 
to parts of the room other than the working plane. 
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APPENDIX F. 
PHOTOGRAPHS OF LIGHTING CONDITIONS WITH EXPLANATORY NOTES. 


The following photographs (Plates X—XIV, Nos. 1-10) portray 
some of the conditions observed, as discussed, in the attached ex- 
planatory notes. It should be stated that all the photographs are 
flash-light photographs. 

Photograph No. 1, shop No. 18, shows a typical arrangement of 
machines. In this shop there are 16 machines in one bank parallel 
to the north windows. The daylight illumination was measured at 
12.05 p. m. on July 23, the sky being overcast. The sky angle of 
the room was approximately zero. The illumination found averaged 
3.6 foot-candles with a maximum of 7.8 foot-candles and a mini- 
mum of 2 foot-candles. The windows faced on an alley. The op- 
posite buildings were dark gray in color. The shop was on the 
second floor. 

There were 16 outlets for artificial ight with adjustable drop-cord 
suspension. Of the 16 outlets, less than one-third (81.2 per cent) 
would light. There were five units provided with 10-inch conical 
reflectors and 11 lamps with no reflectors. The units used were three 
60-watt large bulb tungsten, one 50-watt Gem, and one 35-watt Gem 
lamp. 

Photograph No. 2, shop No. 16, shows a typical arrangement of 
‘machines. In this shop there are 14 machines in the one bank 
shown parallel to the south windows. The daylight illumination 
was measured at 12.30 p. m. on July 22. The sky was clear with 
approximately 3 per cent cumulus clouds, the sky angle being ap- 
proximately zero. The average daylight illumination was 0.2 foot- 
candle, with a maximum of 0.35 foot-candle and a minimum of 0.08 
foot-candle. The windows faced on an alley. The opposite build- 
ings were white in. color. The shop was on the second floor. 

There were 7 outlets for artificial hght with adjustable drop-cord 
suspension. All of the 7 units would light. Of the 7 units, 6 were. 
made up of 8-inch conical tin reflectors painted white inside, pro- 
vided with 100-watt tungsten lamps and 1 similar reflector with a 
60-watt large bulb lamp. 3 

Artificial illumination was not used at all times. The average value 
of combined artificial and daylight illumination was 15 foot-candles, 
with a maximum of 25.5 and a minimum of 8.2 foot-candles. The 
average height of suspension was 0.75 foot and the angle of glare 
with attention concentrated at the needle point was 53°. This was 
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reduced to practically zero when the worker lifted his head. The 


glare effect from the exposed portion of the lamp bulbs is evident. 

Photograph No. 3, shop No. 10-c, shows a typical arrangement 
of machines using gas for artificial iJumination. In this shop there 
were 12 machines in the one bank shown parallel to the north win- 
dows. The daylight illumination was measured at 12.30 p. m. on 
July 14. The sky was slightly overcast. The sky-angle was 85.5°. 

The average daylight illumination was 41.2 foot-candles, with 62.5 
foot-candles maximum and 17 foot-candles minimum. This shop 
was on the twelfth door. _ 

There were 12 outlets for artificial light, 68.2 per cent of which 
would light. The units were of the flat flame, 6 cubic feet per hour, 
gas type, equipped with wire-basket screens. The height of the 
lights above the needle plane was 0.5 foot, and the angle of glare 
when the attention was concentrated at the needle point was 46°. 
While the good daylight illumination present reduces greatly the 
number of occasions on which artificial lighting will be necessary, 
it is evident that when this is employed the conditions are unsatis- 
factory. - 

Photograph No. 4, shop No. 32, shows a typical arrangement of 
machines in banks perpendicular to the north window. In this shop 
there are 4 machines per bank, with individual motor drive. The 
daylight illumination was measured at 10 a. m., August 12. The 
sky was clear, but the atmosphere was foggy. The sky angle was 
approximately zero. The illumination was 9.4 foot-candles average, 
17 foot-candles maximum, and 4 foot-candles minimum. The win- 
dows faced an alley, and the opposite buildings were white and had 
been recently painted. The shop was on the third floor. 

There were two outlets for lights on the four machines. The units 
consisted of two 100-watt tungsten lamps with no shades or reflec- 
tors. The average height of suspension was 1 foot, and the angle of 
glare when the attention was concentrated on the needle point was 
60°. | 

Photograph No. 5, shop No. 11b, shows an arrangement of 5 finish- 
ing tables, in one of the better-class shops. The finishing tables are 
placed perpendicular to the south windows and in line with the 
machines. The daylight illumination was measured at 10.40 a. m., 
on July 16. The sky was clear with 50 per cent cumulus clouds. 
The sky angle was 57.5°. The illumination was 52 foot-candles 
average, 80-foot candles maximum, and 26-foot candles minimum. 
The windows faced on Twenty-sixth Street and the opposite buildings 
were white. The shop was on the Third floor. 

There were 14 outlets for artificial lighting units, 93 per cent of 
which would light. Adjustable drop-cord suspension was used in 
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Fig. 1.—Machines, shop No. 18 (on first and second floors), showing poor lighting arrangement. 
(Note absence of lamps from reflectors.) 


Fig. 2.—Glare effects from projecting filaments and low suspension ina shop with poor daylight 
illumination, 
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Fig. 3.—Fishtail burners used in the illumination of 
machines. The flickering of the flame and the glare 
from its proximity to the eye make this form of arti- 
ficial illumination very undesirable. 


Fig. 4.—Bare lamps used inthe illumination of machines. 
Deep bowl or cone reflectors should be used. 


Public Health Bulletin 71. 


Fig.5.—Finishing tables. Lamps project below reflectors. 
The daylight illumination was good. 


Fig. 6.—Finishing tables, shop No. 10c. Artificial light 


provided by fishtail gas burners. These let down 
when in use. 


PLATE 


XII. 
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Fig. 7.—Illumination of pressing table. Projecting filaments and bare lamp. 


Fig. 8.—Illumination of pressing tables, shop No. 8. 
Shallow saucer reflectors permit glare effects from 
exposed lamps. 
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Fig. 9.—IIlumination of pressing tables, shop No. 12. Gasare in clear globe and 
low suspended fishtail burners produce glare effects. 


Fig. 10.—Pressing table, shop No. 11, with opal extensive 
bowl type reflectors, 250 watt tungsten lamps. The 
illumination was good. The lamps are well out of the 
visual field of the worker, 
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connection with 8-inch conical tin reflectors. The lamps used were 
ten 60-watt Tungsten bulb S—244 (large bulb), two 100-watt Tungsten, 
and onee50-watt Gem. The average height of suspension was 1.71 
feet with an average angle of glare of 84° when the attention was 
concentrated on the work in the laps of the finishers. 

Photograph No. 6, shop No. 10c, shows a typical arrangement of 
two finishing tables centrally located with respect to the windows. 
The daylight illumination was measured at 2.45 p. m. on July 14. 
The sky was overcast with 90 per cent nimbus clouds and the sky 
angle was 82°. The illumination was 3.2 foot-candles average, 5.8 
foot-candles maximum, and 2.4 foot-candles minimum. ‘The windows 
faced north on Twenty-sixth Street. The opposite buildings were 
light gray in color. This shop was on the twelfth floor. 

There were 4 flat flame 6 cubic feet per hour gas lamps over each 
table. These lights were provided with an elbow jomt and were 
swung up when not in use. These lamps when in working position 
were at an average height of 0.33 foot from the table top giving an 
angle of glare of 50° with the eye fixed on the work held in the lap. 
This angle became practically zero when the head was raised. 

Photograph No. 7, shop No. 18, shows a typical arrangement of 
centrally located pressing tables. The daylight illumination was 
measured at 2.35 p. m. on July 23. \ The sky was clear and no clouds 
present. The sky angle was approximately 0°. The average illum- 
ination was 0.32 foot-candle with a maximum of 0.67 foot-candle 
and a minimum of 0.11 foot-candle. The windows faced north on an 
alley. The opposite buildings were dark gray in color. The shop 
was on the second floor. 

There were 3 outlets for artificial lights all of which would light. 
The units consisted of 60-watt Tungsten lamps S—244 bulbs fitted with 
10-inch conical tin reflectors. The average height of suspension was 
5 feet with an average angle of glare of 115°, when the attention 
was concentrated on the pressing boards. Artificial illumination was 
not used at the time of measurement. It was, however, measured 
and the values found to be 2.4 foot-candles average, 4.2 foot-candles 
maximum, and 1.1 foot-candles minimum for the combined daylight 
and artificial light. 

Photograph No. 9, shop No. 12, shows a typical arrangement of a 
pressing table located perpendicular to a window. The day-light 
illumination was measured at 3.10 p. m. on July 16. The sky was 
clear with no clouds. The sky angle was 73.5°. The average illum- 
ination 6.1 foot-candles with a maximum of 20.5 foot-candles, and a 
minimum of 0.65 foot-candle. The window faced on an air shaft 
and the opposite buildings were red brick. The shop was on the 
fifth floor. ; 
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Artificial illumination was supplied by one 4-mantle gas are with — 


13 cubic feet per hour consumption and six flat flame 6 cubic feet per 
hour gas lamps. At the time of measurement the mantles on the 
gas arc were broken and it was not in use. The average height of 
suspension of the flat flame lamps was 2.2 feet with an angle of glare 
of 65°. | 

Photograph No. 10, shop No. 11, shows a fairly good artificial light- 
ing arrangement for tables located perpendicular to windows of 
approximately 0° sky angle. The shop was on the third floor. 


Two units were employed for the artificial illumination of the 


table. These units were made up of 250-watt Tungsten lamps in 
Nubolux No. 560, 11-inch diameter reflectors. The height of. sus- 
pension was 3.4 feet with an angle of glare of 79°. Artificial ilumina- 
tion was used constantly on the pressing tables. Its effect, com- 
bined with that of the daylight, was to produce an illumination of 
7 foot-candles average, 15.2 foot-candles maximum, and 1.2 foot- 
candles minimum. 


SO 


APPENDIX G. 
EXTRACTS FROM NOTES ON ILLUMINATING DEFECTS FOUND IN SHOPS. 


The following extracts from notes of working conditions found 
- during the survey will serve to give an idea of the more common 
faults observed: 

NOTES ON SPECIFIC SHOPS. 


Shop No. 4.—The flat-flame gas lamps in many cases had fouled 
and broken tips, distorting the shape of the flames. When gas 
mantles on the gas arc lamps are broken with resulting low efficiency 
in operation, the mantles are not replaced as long as there is any 
remaining. Four-burner gas arcs were in use with from one to 
three mantles broken off. 

Shop No. 9.—In this shop an electrician is employed to keep the 
electrical apparatus in repair. The reflectors and lamps are dirty, 
sockets are broken, lamps are burned out and blackened, and lamps 
of dimension too large for the reflectors are in use. In order to 
illustrate to the electrician in charge the gain in illumination that 
could be made by keeping the lamps and reflectors clean, illumination 
measurements were made, in his presence, using a C—10 reflector and 
a 60-watt small-bulb tungsten lamp. From measurements with the 
reflector and lamp dirty and with the same reflector and lamp washed 
clean an increase of 27.5 per cent in illumination was found. 

Shop No. 13.—All lamps in this shop were without reflectors. A 
50-watt bare carbon lamp over the owner’s desk gave an illumination 
of 2.9 foot-candles. With a suitable reflector fitted to the lamp 
the illumination measured 9 foot-candles. This test was made in 
the presence of the owner of the shop and illustrated to him the 
economy effected by the use of proper reflectors. There are several 
unused, dress racks in this shop made of 4-inch iron pipe. The base 
of these racks is constructed of black iron pipes parallel to the floor. 
There is head room of 6 feet. Employees have stumbled over these 
pipes and have been hurt several times. The illumination measured 
here was 0.95 foot-candle. If the illumination was raised at this place 
accidents might be avoided. 

Shop No. 15.—In this shop the basting table is placed against the 
partition which separates the cutting room from the rest of the shop. 
The partition is made up of slats 2 inches wide. There are no lights 
over the basting table. When the lights in the cutting room are 
burning, alternate strips of shade and shadow are produced on the 
basting table whose brightness ratio is 1:4. The lamps in the 
cutting room are suspended by drop cords. When these swing, the 
strips of shade and shadow move along the basting table. 
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Shop No. 16.—In this shop a thunder shower came up at 4.30 
p- m., and on working planes where the electric lamps were missing 
or burned out, the illumination was decreased from 106.5 foot-candles 
before the storm to 2.5 foot-candles during the storm. Attention 
of the shop owner was called to this condition and the necessity of 
maintaining lamps and equipment in good condition explained. 

Shop No. 17.—In this shop the owner has recently moved in. He 
has been at considerable expense in installing conveniences and 
sanitary appliances. Knowing nothing of proper illuminating 
methods, he: employed a local electrician to design and install his 
illumination. The electrician placed fixtures similar to those in 
common use in the garment trade. As he was not familiar with the 
meanings of the terms ‘distribution’ and ‘glare,’ the lighting 
arrangement is very unsatisfactory. 

Shop No. 23.—This shop employs electric irons on the pressing 
table. Fifty-watt bare Gem lamps are used as pilot lamps. The 
lamps cause glare effects because they are placed along the center line 
of the table at the height of the eye. They should be placed outside 
of the field of vision. | 

Shop No. 30.—In this shop ribbed glass is used in the windows. 
The ribs are perpendicular instead of being parallel to the floor, as 
they should be, in order to refract light to the interior. 

Shop No. 33a.—Complaint was entered to the Joint Board of 
Sanitary Control by the operators to the effect that the illumination 
was inadequate. Upon investigation it was found that the illumi- 
nation on 72.5 per cent of the machines was below 5 foot-candlos, 
the average being 2 foot-candles. The lights on the machines were | 
6 cubic feet per hour flat-flame gas burners equipped with wire 
baskets. The material being worked upon varied in albedo from 
1.81 to 75.3 per cent. The material frequently came in contact with 
the wire baskets and gathered soot from the smoky flame of the 
lights. The lamps were poorly spaced. The angle of glare at the 
needle was 82° and was decreased to 0° when the operator looked 
up from the needle to make cloth and machine adjustments. 

Shop No. 34.—In this shop the north windows are blocked by the 
walls of a new building 4 feet from the windows. In the part of the 
shop illuminated from these windows there are 22 machines, 2 cut- 
ting tables, 2 finishing tables, and 1 pressing table. There is no 
systematic artificial ighting arrangement. Bare tungsten and Gem 
lamps are scattered about with no regard to distribution. 

Shop No. 11a.—In this shop one window of the cutting room is 
equipped with factory-ribbed glass. Measurements were made to 
determine the gain in illumination made hy using the ribbed glass. 
At 15 feet from the window . yee was 22.2 per cent 
greater for the factory-ribbéd pla Ph 
The sky angle was 8.5°. . 
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